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qUINOLINE DERIVATIVES AS TACHYKININ MIG RECEPTOR ANTAGONISTS 

The present invention relates to novel quinoline derivatives, processes for 
their preparation and their use in medicine. 
5 The mammalian peptide Neurokinin B (NKB) belongs to the Tachykinin (TK) 

peptide family which also include Substance P (SP) and Neurokinin A (NKA). 
Pharmacological and molecular biological evidence has shown the existence of three 
subtypes of TK receptor (NKj. NK2 and NK3) and NKB binds preferentially to the 
NK3 receptor although it also recognises the other two receptors with lower affinity 
10 (Maggi et al , 1993, 7. Auton. Pharmacol 13, 23-93). ^ 

Selective peptidic NK3 receptor antagonists are known (Drapeau, 1990 Regul. 
Pept, 31, 125-135), and findings with peptidic NK3 receptor agonists suggest that 
NKB, by activating the NK3 receptor, has a key role in the modulation of neural input 
in airways, skin, spinal cord and nigro-striatal pathways (Myers and Undem, 1993, 
15 LPhisioL, 470, 665-679; Counture et al., 1993, ReguL Peptides, 46, 426-429; 
Mccarson and Krause, 1994, J. Neurosci., 14 (2), 712-720; Arenas et aL 1991, 
JJNeurosci:,l 1,2332-8). 

However, the peptide-Ilke nature of the known antagonists makes them likely 
to be too labile from a metabolic point of view to serve as practical therapeutic 
agents. 

We have now discovered a novel class of selective, non-peptide NK3 
antagonists which are far more stable frbm a metabolic point of view than the known 
peptidic NK3 receptor antagonists and are of potential therapeutic utility in treating 
pulmonary disorders (asthma, chronic obstructive pulmonary diseases -COPD-, 
airway hyperreactivity, cough), skin disorders and itch (for example, atopic dermatitis 
and cutaneous wheal and Qarc), neurogenic inflammation and CNS disorders 
(Parkinson's disease, movement disorders, anxiety and psychosis). These disorders 
are referred to hereinafter as the Primary Disorders. 

Hie novel NK3 antagonists of the present invention are also of potential therapeutic 
utility in treating convulsive disorders (for example epilepsy), renal disorders, urinary 
incontinence, ocular inflammation, inflammatory pain, eating disorders (food intake 
inhibitioh), allergic ihinitis, neurodegenerative disorders (for example Alzheimer's 
disease), psoriasis, Huntington's disease, and depression (hereinafter referred to as the 
Secondary Disorders). 

According to the present invention there is provided a compound, or a solvate 
or salt, thereof, of formula (I): 
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0) 

in which: 

5 At is an optionally substituted phenyl, naphthyl or C5.7 cycloalkdienyl group» or an 
optionally substituted single or fused ring heterocyclic group, having aromatic 
character, containing from 5 to 12 ring atoms and comprising up to four hetero- 
atoms in the or each ring selected from S, O, N; 
R is linear or branched Ci.g alkyl, C3.7 cyclbalkylv C4.7 cycloalkylalkyl, optionaUy 
10 substituted phenyl or phenyl C 1.5 alkyl, an optionally substituted five*membeied 
heieroaromatic ring comprising up to four heteroatom selected from O and N, 
hydroxy Cj.g alkyVaniino C1.6 alkylanundalkyl, ^ 

alkylaminoalkyl. acylaminoalkyl, Ci^s alkoxyalkyl, Cj^g alkylcarbonyl, 
carboxy, Cj^g alkoxyxcarbonyl, Ci^ alkoxycarbonyl Cj^g aniinocart)onyl, 
IS Ci g alkylanunocarbcnyU di C1.5 alkylaminocarbonyl, halogeno Cj^ alkyl; or is 
a group -(CH2)p- when cycUzed onto Ar, where p is 2 or 3. 
Rl and R2, which may be the same or ctifferent, are independentiy hydrogen or Cj^ 
linear or branched alkyl, or together form a -(CH2)n* group in which h represents 
3, 4, or 5; or Rj together with R forms a group -(CH2)q-, in v/bkii q is 2, 3, 4 or 
20 5. 

R3 and R4, wluch niay be the same or different, are independentiy hydrogen, ^ 
linear or branched alkyl, C1.5 alkenyl, aryl, Cj^g alkoxy, hydroxy, halogen, nitro, 
cyano, carboxy, carboxamido, sulphonamido, C|.6 alkoxycarboiiyU 
trifluoromethyl, acyloxy, phthaiimido, amino, mono- and di-Cj^g alkylamino, 
25 \ -0(CH2)rNr2,inwhichr>2,3,Qr4andTishydrogenorCi^alkylorit 
forms widi the adjacent nitrogen a group 




in whidb V and Vi .are independentiy hydrogen, or oxygen and u is 0,1 or 2; 
•0(CH2)s-OW2 in which s is 2, 3, or 4 and W is hydrogen or C1.6 alkyl; 
30 hydroxyalkyl, aminoalkyl, mono-or di-alkylaminoalkyl, acylamino. 
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alkylsulpbonylamino, aminoacylamino* mono- or di-alkyliminoacylamino; with 
up to four R3 substituents being present in the quinoline nucleus; 
or R4 is a group -(CH2)r when cyclized onto R5 as aryl, in which t is 1, 2» or 3; 
R5 is branched or linear Ci-g alkyl, C3.7 cycloalkyl, C4.7 cycloalkylalkyU optionally 
5 substituted aryl» or an optionally substituted single or fused ring heterocyclic 
group, having aromatic character* containing from 5 to 12 ring atoms and 
comprising up to four hetero-atoms in the or each ring selected from S, 0» N; 
XisO,S,orN-C^. 

Examples of Ar are phenyl, opdcmally substituted by hydroxy, halogen* C}^ 
10 alkoxy or Ci.g alkyl. Examples of halogen are chlorine and fluorine, an example of 
alkoxy is methoxy and an example of C1.5 alkyl is methyl 
Examples of Ar as a heterocyclic group are thienyl and pyridyL 
Examples of Ar as a C5.7 cycloalkdienyl group is cyclohexadienyL 
Examples of R are as follows: 
15 Ci.g alkyl: methyl, ethyl, n-propyl. iso-propyl, n-butyl» heptyl; 
phenyl alkyl: benzyl; 

hydroxy C1.6 alkyl: • CH2OH, -CH2CH2OH, CH(Me)OH; 

amino C1.5 alkyl: -eH2NH2^ 

di C1.6 aUgrlaminoalkyl: -CH2NMe2; 
20 Ci.6alkoxylalkykCH201ifc; 
alkylcarbonyl: COMe; 

Cj.g alkoxycarbonyl: COOMe; 

Ciig alkoxycarbonyl alkyl: CH2COOMe; 

Cx.5 allcylaminocaibonyl: CONHMe; 
25 di Ci^ alkylaminocarboiiyl: CX)NMe2, CO(l-p^lidinyl); 

halogen alkyl: trifluoromethyl; 

-(CH2)p- when cyclized onto An 



Example of Rx and R2 as Cx^g alkyl is methyl; 
30 example of Rx together with R forming a group*(CH2)q- is q»irocyclopentane. 

Examples of R3 and R4 are methyl, ethyl, n-propyU n-butyt methoxy, 
hydroxy, amino, chlorine, fluorine, bromine, acetyloxy, 2-(dimetylamino)etfaoxy, 
2-(l-phthaloyl)ethoxy, aminoethoxy, 2-(l-pyrrolidinyl)ethoxy, phthaloyl, 
dimethylaminopropoxy, dimethylaminoacetylamino, acetylamino, 
35 dimethylaminoinethyl and phenyl. 

Examples of R5 aie cyclohexyl, phenyl optionally substituted as defined for 
' ' . ■ 3 
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At above; examples of R5 as a. heterocyclic group are furyl, thienyl, pyrryl, thiazolyl, 
benzofuiyl and pyridyl. 

A preferred group of compounds of formula (I) are those in which: 
5 . Ar is phenyl, optionally substituted by Cj^ alkyl or halogen; thienyl or a 
cycloalkdienyl group; 
R is Ci«6 alkyl, Cj^ alkoxycarbonyU Cj^g alkylcarbonyl, hydroxy Cj.g 
alkyl; 

Rj and R2 are each hydrogen or Cj^g alkyl; 
10 R3 is hydrogen, hydroxy, halogen, Ci^g alkoxy, Cj^g ^iDsyl; 

R4 is hydrogen, alkyl, C1.5 alkoxy, hydroxy, amino, halogen, 
aminoalkoxy, mono* or di-alkylaminoalkoxy, mono- or di-alkylaminoalkyU 
phtfaaioylalkoxy, mono- or di-aDcylaminoacylanuno and acylamino; 
R5 is phenyl, thienyl, furyl, pynyl and thiazolyl. 

15 

A further preferred group of compounds of formula (I) are those in which: 
Ar is phenyl, 2-chlorophenyl, 2-thienyl or cyclohexadienyl; 
R is methyl, ethyl, n-propyl, -COOMe. -COMe; 
Kl and*R2 are each hydrogen or methyl; 

20 R3 is hydrogen, methoxy, or hydroxy; 

R4 is hydrogen, methyl, ethyl, methoxy, hydroxy, amino, chlorine, bromine* 
dimethylaminoethoxy, 2-(l-phthaloyl)ethoxy, aminoethoxy, 2-(l- : 
pyiTolidinyl)ethoxy, dimethylaminopropoxy, dimethylaminoacetylamino* 
acetylamino, and dimethylaminomethyL 

25 R5 is phenyl, 2-thienyl, 2-furyt 2-pyrryl, 2-thiazolyl and 3-thieayl; 

and X is oxygen. 

A preferred sub-group of compounds within the scope of formula (I) above is 
of formula 

30 




in which: 

R^ R2» R3 and R4 are as defined in formula (I), and Y and which may be 
the same or different, are each Ar as defined in formula (I); 

•■ 4 ■ 
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A particuiaily preferred group of compounds of formula (la) are those of 
formula (lb) in which the group R is oriented downward and H upward. 

N — C-^ 

5 The compounds of formula (0 or their salts or solvates are preferably in 

pharmaceutically acceptable or substantially pure form. By pharmaceuttcally 
acceptable form is meant, inter alia, of a pharmaceutically acceptable level of purity 
excluding normal pharmaceutical additives such as diluents and caniers» and 
including no material c(»i$idered u>xic at normal dosage levels. 

10 A substantially pure form will generally contain at least S0% (excluding normal 
pharmaceutical additives), preferably 75%, more preferably 90% and still more 
preferably 95% of the compound of formula (I) or its salt or solvate. 
One preferred pharmaceutically acceptable form is the crystalline form, including 
such form in pharmaceutical composition. In the case of salts and solvates the 

15 additional ioiiic land solvent moieties must also be non-toxic. 

Examples of pharmaceutically acceptable salts of a compound of formula (I) 
include the acid addition salts with the conventional pharmaceutical acids, for 
example maleic, hydrochloric, hydrobromic. phosphoric, acetic, fumaric, salicylic, 
chzic, lactic, mandelic» tartaric, succinic, benzoic, ascortiic, and methanesulphmiic. 

20 Examples of pharmaceutically acceptable solvates of a compound of formula 

d) include hydrates. 

Tliecompoimds of formula (I) may have at least one asymmetric centre and 
therefore; may exist in more than one stereoisomeric form. The invention extends to 
all sudi. forms and to mixtures thereof, including racemates. 
25 Tlie invention also provides a process for the preparation of a compound of 

formula (1) which comprises reacting a compound of formula QB) 

m 

30 in which R', R'l, R'2 and Ai* aie R, Rj, R2 and Ar as defined for formola (I) 

or a groop at atom convertible to R. Rj. R2 aiid Ar. wiA a compound of fonnnla (D) 

5 
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(H) 

or an active derivative thereof, in which R 3, R 4, R 5 and X' arc R3, R4, R5 
5 and X as defined for formula (I) or a group convertible to R3, R4, R5 and X, to form 
a compound of fonnula (Ic) . 




(Ic) 

10 and optionally thereafter performing one or more of the following steps: 

(a) where R', R'l to R'j, Ar* and X are oflier thanR,RitoR5,ArandX, 
converting any one of R\ R'l to R'5, Ar* and X* to R, R j to R5. Ar and X to obtain a 
compound of formula (I), 

(b) where R', R*i to R 5, Ar* and X' are R, Ri to R5, Ar and X, converting any 
15 one of R, R^ to R5. Ar and X to another R, Rj to R5, Ar and X, to obtain a compound 

of formula (I)» 

(c) formingasaltand/orsolvaieof the obtained compound of fonnula (k). 
Suitable active derivatives of the compounds of fonnula (II) are acid halides 

(preferably chlorides), acid azides or acid anhydrides. Another suitable derivative is a 
20 mixed anhydride formed between the add and an alkyl chlorof onnate; another 

suitable derivative is an activated esier such as a cyanometiiyl ester, tfaiophenyl ester, 
p-iiitropbenyl ester, p-nitrothiophenyl ester, 2,4,6-tricUQrop^ 
pentachlorophenyl ester, peniafluorophenyl ester, N-hydn)xy-phtalimido,e^ 
hydroxypiperidine ester, N-hydroxysuccinimide ester, N-hydroxy benzotriazole ester; 
25 or the carboxy group may be activated using a carbodiimide or N,N'- 
carbonyldiimidazole. 

For example, in standard methods weD Imown to those skilkd in the art, the 
compounds of formula (IIQ may be coupIe± 

(a) with an acid chloride in the presence of an inorganic or organic base in a 
30 suitable aprotic solvent such as dimethylf ormamide (pMF) at ai temperature in a 



6 
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range from -70 to SOT (preferably in a range from -10 to 20*!C), 

(b) witb the acid in the fuesence of a suitable condensing agent such as for 
example N^-carbohyl diimidazole (CDI) or a carbodiimide such as 
dicyclohexylcarbodiimide (DCC) or N-dimethylaminopropyl-N'-ethylcarbodiimide 
5 and N-hydroxybenzotriazole (HOBT) to maximise yields and avoid racemization 
processes (Synthesis, 453* 1972) in an aprotic solvent such as a mixture of acetonitrile 
(MeCN) and tetrahydrofuran CTHF) in a ratio from 1 : 9 to 7 : 3, respectively, at a 
temperamre in . a range from -70 to SO^C (preferably in a range from -10 to 2i5^Q 
(see Sdieme 1), 
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Scheme 1 




S (c) with a mixed anhydride gen^ted in situ from the acid and an alkyl (for 

example isopiopyl) chlorofonnate in a suitable apiotic solvent such as 
dichloiomethane at a tempeiatuie in a range from -70 to SO^C (pieferably in a range 
from -20 to 20*X:). 

It will be appreciated that a compound of fonnula (Ic) may be conv^d to a 
iO compound of foimula (I)» or one compound of formula (I) may be converted to 
another compound of formula (I), by inteiconversion of suitable substituents. Thus, 
certain compounds of formula (I) and (Ic) are useful intermediates in forming other, 
compounds of the present invention. 

For example R 2 may be hydrogen and converted to R2 alkyl group, for example 

IS methyl^ by conventional amide alkylation procedures ^abicky. The chemistry of 
amides; Litersdence, London, 1970, p. 749). Whm X" is oxygen, it may be converted 
to X sulphur by standard tfaioamide formadon reagents, such as P2S5 (Cheih. Rev,, 
1 61, 45, 1961 or Angew. Chem., 78, 517, 1966) or the Lawesson reagent {Tetrahedron, 
VJ, 5061, 1985). When Ar' or R5 is a methoxy substitoted phenyl, it may be 

20 converted to another Ar* or R 5 hydroxy substituted phenyl by standard demethylation 
procedures via Lewis acids, such as boron tribromide (Syndiesis, 249, 1983) or 
niineraladds,suchashydipbromicor hydroiodic acid. When R is an alfascycarbonyl 
group, for example methoxycarbonyl. it may be converted to another R, such as 
ethoxycarbonyl by transesterificadon with an appropriate alcohol at a temperature in a 

25 range from 20 to 120^Ccarboxy by hydrolysis in acidic or basic medium, 

aminocarbonyl, alkylaminocarbonyl or dialkylaminocarbonyl by transamidation with 
ammonia, a primary amine or a secondary amine in methanol as solvent at a 
temjpeiature in a range from 10 to 126X, optionally in the preseiice of a catalytic 
amount of NaCN (Z Org. Chem., 52, 2033, 1987) or by using trimethylaluminium 

30 (Me^Al) (Tetrahedron Letters, 48, 4171, 1977), hydrpxymediyl by a selective metal . 
hydride reducdon, such as lithium borohydride reduction {Tetrahedron, 35, 567, 
1!>79) or so(Uum borohydride reduction in TEIF + MedH (Bu/l C*£^ 
57, 1948, 1984 or Synth. CommtoL, 12, 463, 1982), attylcarbonyl by acyl chloride 
formation and subsequent reaction widi alkybnagneshim halides in THF as solvent at 
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a tempeiatuie in a range from -78 to 30°C {Tetrahedron Letters, 4303. 1979) or with 
alkylcadmium halides or diaBylcadfninm in the presence of MgP2 C^- 
Chenu, 47^ 2590, 1982). Another group which R' as methoxycarbonyl can be 
converted into is a substituted heteroaromatic ring, such as an oxadiazole (/. Me<L 
5 Oienu, 34,2726^991). 

Scheme 2 summarizes some of the above described procedures to convert a 
compound of formula Qc) or (I) in which X' is oxygen, R' is COOMe» Af and R'l to 
R*5 are as described for formula (I) to another compound of formula (I). 

10 Scheme 2 




1)(C0C^ 

QMelillgBr.THF.-TB^ 




The compounds of formula (I) may be converted into their phannaceutically 
acceptable acid addition salts by reaction with the appropriate organic or mineral 
15 adds. 

Solvates of the compounds of formula (I) may be formed by crystallization or 
recrystallization from the appropriate solvent For example, hydrates may be fozmed 

9 
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10 



by crystallization or lecrystallization from aqueous solutions, or solutions in organic 
solvents containing water. 

Also salts or solvates of the compounds of formula (D which are not pharmaceutically 
acceptable may be useful as intermediates in the production of pharmaceutically 
acceptable salts or solvates. Accordingly such salts or solvates also form part of this 
invention. 

As mentioned before, the compounds of formula (I) may exist in more than 
one stereoisomeric form and the process of the invention may produce racemates as 
well as enantiomerically pure forms. To obtain pure enantiomers. appropriate 
enantiomerically pure primary or secondary aimines of formula (md) or (me) 



?2 



CHM) (Hfe) 

15 are reacted widj compoundsi of foimula (B), to obtain coinpoands of fonnula (Td) or 
(Te). 



20 





(Td) . (Te) 

Compoonds of formula (Td) or (I'e) may subsequoidy be converted to 
compounds of framula qd) or (le) by the methods of convetrfon mentioned before. 

R 





ad) (le) 

25 Compounds of fonnula (H) are known compounds or can be prepared from 

known compoimds by known methods. 

For example, the compound of formula (ID, in which X* is oxygen, R 3, R4 

10 
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and R'5 are hydrogen is described in Pfitzinger, 7. PrakL Chem., 38, 582, 1882 and in 
Pfitzinger, / Prakt Chenu, 56, 293. 1897; the compound of formula (11), in which X* 
is oxygen, R 3 and R 4 are hydrogen and R 5 is 2-pyiidyl is described in Risaliti, Ria 
Scient, 28, 561 , 1958; the compound of formula (11), in which X* is oxygen, R'3 and 
5 R 4 are hydrogen and R 5 is o-, m- and />-chlorophenyl, o-fluorophenyl and 3,4- 

dichlorophenyl are described in Brown et oL, /. Am. Chenu Soc, 68, 2705, 1946; the 
compound of formula (II), in which X* is oxygen, R'3 and R*4 are hydrogen and R'5 is 
/^-methoxyphenyl is described in Ciusa and Lu2zatto, Cazz. Chirru ItaL, 44, 64, 1914; 
the compound of formula (ID, in which X* is oxygen, R*3 and R 4 are hydrogen and 
10 R 5 is m-trifluoromethylphenyl is described in Shargier and Lalezari, /. Chenu Eng. 
Data, 8, 276, 1963; the compound of formula (U), in which X* is oxygen, R'3 and R'4 
are hydrogen and R5 isp-fluorophenyl is described in Bu Hoi et aL, Rec Trav. Chim., 
68, 781, 1949; the compound of formula (H), in which X* is ojgrgen, R'3 and R'4 are 
hydrogen and R'5 is p-methylphenyl is described in Pie vost et aL, Compt Rend. 
15 Acad. Set, 258, 954, 1964; the compound of formula (H), in which X' is oxygen, R'3 
and R 4 are hydrogen and R 5 is /?-bn>mophenyl is described in Nicolai et aL, Eur. J. 
Med. Chem, 27, 977, 1992; the compound of formula (II) in which X' is oxygen, R'4 
and R'5 are hydrogen and R'3 is 6rmethyl is described in Buchmann and Howton, /. 
Am. Chem. Sac, 68, 2718, 1946; the compound of formula (II), in which X* is . 
20 oxygen, R'4 and R'5 are hydrogen and R'3 is 8-nitro is described in Buchmann etdm. 
Am. Chem. Soc, 69, 380, 1947; the compound of formula (H), in which X' is oxygen, 
R4 is hydrogen, R 3 is 6-chloro, R 5 is p-chlorophcnyl is described in Lutz et aL, J. 
Am. Chem. Sac, 68, 1813, 1946; the compound of formula (BO, in which X' is 
o^gen, R'3 and R'4 are hydrogen and R'5 is 2-thiazolyl is described in Ear. Pat 
25 AppL EP 112,776; compounds of formula (BO, in which X" is oxygen, R'3 is 8- 
trifluoromethyl, R'4 is hydrogen and R'5 are phenyl, and p-fluorophenyl, 3,4- 
dichlorophenyl. /^methoxyphenyl ar^ described in Nicolai et aL. Eur. J. Med Chem, 
27, 977, 1992; compounds of formula (E), in which X' is oxygen, R'3 is 6-bromo. R'4 
is hydrogen and R'5 are phenyl or /^fluorophenyl are described in Nicolai etoL, Eur. 
30 /. Med Oienu, 27, 977, 1992; other compounds of formula (DO are described in Gen 
OfTen. DE 3,72i;222 and in Eur. Pat AppL EP 384313. 

Compounds of formula (HI), (Hid) and (Ble) are commercially available 
compounds or can be prepared from known compounds by known methods (for 
example, compounds of formula (EI) in which R' is alkoxycarbonyl, R'j and R'2 are 
35 hydrogen and Ar* is as defined for the compounds of formula (I), are described in 
Uebigs Ann. derChemie, 523, 199, 1936). 

The activity of the compounds of formula (I) as NK3 receptor antagonists in 
standard tests indicates that they are of potential therapeutic utility in the treatment of 
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both the. Primary and Secondary Disorders herein before referred to. 
The discovery that NK3 receptor antagonists have potential therapeutic utility in 
treating the Secondary Disorders is new, and in a further aspect of the present 
invention there is provided the use of an NK3 receptor antagonist for the treatment of 
5 the Secondary Disorders. Thereisalsoprpvided the use of an NK3 receptor 
antagonist in the manufacture of a medicament for the treatment of any of the 
Secondary Disordas. 

The present invention also provides a compound of formula (D, or a pharmaceutically 
acceptable salt or solvate thereof, for use as an active therapeutic substance, 
10 The present invention further provides a pharmaceutical composition 

comprising a compound of formula (1), or a pharmaceutically acceptable salt or 
solvate thereof, and a pharmaceutically acceptable carrier. 

Hie present invention also provides the use of a compound of f onnula (1), or 
a pharmaceutically acceptable salt or solvate thereof, in tiie manufacture of a 
15 medicament for the treatment of the Primary and Secondary Disorders. 

Such a medicament, and a composition of this invention, may be prepared by 
admixture of a compound of die invention witii an appropriate carrier. It may contain 
a diluent binder, filler, disintegrant, flavouring agent, colouring agent, lubricant or 
preservative in conventional numner. 
20 These conventional excipients may be employed for example as in the 

preparation of compositions of known agents for treating the conditions. 

Preferably, a pharmaceutical composition of the invention is in unit dosage 
form and in a form adapted for use in the medical or veierinarial fields. For example, 
such preparations inay be in a pack form accompanied by written or printed 
25 instructions for use as an agent in the treatment of the conditions. 

Tlie suitoble dosage range for the compounds of the invention depends on the 
compound to be employed and on tiie condition of the patient It will also depend, 
int» alia, upon tht relation of potency to absorbability and die frequency and route of 
administration. 

30 The compound or composition of the invention may be formulated for 

administration by any route, and is preferably in unit dosage form or in a form that a 
human patient may administer to himself in a single dosage. Advantageously, the 
composition is suitable for oral, rectal, topical, parenteral, intravenous or 
intramuscular administration. Preparations may be designed to give slow release of 
35 the active ingredient . . 

Compositions may, for example, be in Uie fonn of tablets, capsules, sachets, 
vials, powders, granules, lozenges, reconstitutable powders, or liquid preparations, for 
example solutions or suspensions, or suppositories. 

The compositions, for example those suitable for oral administration, may 
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contain conventional excipients such as binding agents, for example syrup, acada, 
gelatin, sorbitol, tragacantb, or polyvinylpynolidone; fillers, for example lactose, 
sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting lubricants, for 
example magnesium stearate; disintegrants, for example starch, ' 
5 polyvinyl-pynrolidone, sodium starch glycoUate or microcrystalline cellulose; or 
pharmaceutically acceptable setting agents such as sodium lauiyl sulphate. 

Solid compositions may be obtained, by conventional methods of blending, 
filling, tabletting or the like. Repeated blending operations may be used to distribute 
the active agent throughout those compositions employing large quantities of fillers. 
10 When the composition is in the form of a tablet, powder, or lozenge, any carrier 
suitable for formulating solid phannaceutical compositions may be used, examples 
being magnesium stearate, starch, glucose, lactose, sucrose, rice flour and chalk. 
Tablets may be coated acc(mling to methods well known in normal pharmaceutical 
practice, in particular with an enteric coating. The composition may also be in the 
IS form of an ingestible capsule, for example of gelatin containing the compound, if 
desiied with a carrier or other excipients. 

Compositions for oral administration as liquids may be in the form of, for 
example, emulsions, syrups, or elixirs, or may be presented asadry product for 
leconstitution with water or other suitable veUcle before use. Such liquid 
20 compositions may contain conventional additives such as suspending agents, for 
example sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylcellulose, 
carboxymethylcellulose, aluminium stearate gel, hydrogenated edible fats; 
emulsifying agents, for example lecithin, soilntan monooleate, or acada; aqueous or 
non*aqueous vehicles, which include edible oils, for example abnond oil, fractionated 
25 coconut oil, oily esters, for example esters of glycerine, or propylene glycol, or ethyl 
alcohol, glycerine, water or n(mnal saline; preservatives, for example methyl or 
propyl p-hydroxybenzoate or sorbic acid; and if desired conventional flavouring or 
colouring agents. 

The.compoundk of this invention may also be administered by a non-oral 
30 route. In accordance with routine phannaceutical proceduxe, the compositions niay 
be formulated, for example for rectal administration as a suppository. They may also 
be formulated for presentation in an injectable form in an aqueous or non-aqueous 
solution, suspension or emuldon in a pharmaceudcally acceptable liquid, e.g. sterile 
pyrogen-firee water or a parenteratty acceptable oil or a mature of liquids* The liquid 
35 may contain bacteriostatic agents, anti-oxidants or other preservatives, buffers or 
solutes to render the solution isotonic with the blood, thickening agents, suspending 
agents or other pharmaceutically acceptable additives. Such forms will be presented 
in unit dose form such as ampoules or disposable injection devices or iri multi- dose 
forms such as a bottle from which the appropriate dose may be withdrawn or a solid 
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fonn or concentrate which can be used to prepare an injectable formulation. 

The compounds of this invention may also be administered by inhalation, via 
the nasal or oral routes. Such administration can be carried out with a spray 
formulation comprising a compound of the invention and a suitable earner, optionally 
5 suspended in, for example, a hydrocarbon propellant 

Preferred spray formulations comprise micronised compound particles in 
combination with a surfactant, solvent or a dispersing agent to prevent the 
sedimentation of suspended particles. Preferably, the compound particle size is from 
about 2 to 10 microns. 
10 A further mode of administration of the compounds of the invention 

comprises transdermal delivery utilising a skin-patch formulation. A preferred 
formulation comprises a compound of the invention dispersed in a pressure sensitive 
adhesive which adheres to the skin, thereby permitting the compound to diffuse from 
the adhesive through the skin for delivery to the patient For a constant rate of 
IS percutaneous absorption, pressure sensitive adhesives known in the art such as natural 
rubber or silicone can be used. 

As mentioned above, the effecdve dose of compound depends on the 
particular compound employed, the condition of the patient and on the frequency and 
route of administration. A unit dose will generally contain from 20 to 1000 mg and 
20 preferably will contain from 30 to 500 mg, in particular 50, 100, 150, 200, 250, 300, 
350, 400, 450, or 500 mg. The composition may be administered once or more times 
. a day for example 2, 3 or 4 times daily, and the total daily dose for a 70 kg adult will 
ncnmaily be in the range 100 to 3000 mg. Alternatively the unit dose will contain 
from 2 to 20 mg of active ingredient and be administered in multiples, if desired, to 
25 give the preceding daily dose. 

No unacceptable toxicological effects are expected with compounds of the 
invention when administered in accordance with the inventioiL 

Tlie present invention ialso provides a method for the treatmrat and/or 
. . prophylaxis ofthe Primary and Secondary Conditions in mainmals, particularly. 
30 humans, which comprises administeririg to Ae mammal in need of such treatment 
and/or prophylaxis an effective amount of a compound of formula (I) or a 
phannaceutically acceptable salt or solvate thereof; 

Tbe invention further provides a method for the treatment and/or prophylaxis of the 
Secondary Conditions in marrm[ials, particularly humans, wMcb^ . 
35 administering to the mammal in need of such treatment and/or prophylaxis an 
effective amount of an NK3 receptor antagonist 

The activity of the compounds of the present invention, as NK3 ligands, is 
determined by their ability to inhibit the binding of the radiolabelled NK3 ligands, 
tl25i].[Me-Phe'l-NKB or [^IQ-Sehktide, to guinea-pig and human NK3 receptors 

14 



wo 95^948 



PCT/EP9S/02000 



(Renzetti et al, 1991, Neuropeptide, 75, 104-1 14; BueU et al, 1992, FEES, 299(1 U 90- 
95; Chung et al, 1994* Biochem. Biophys. Res. Commwu, 198(3), 967-972). 
The binding assays utilized allow the detennination of the concentration of the 
individual compound required to reduce by 50% the [^25l]-[Me-Phe']-NKB and 
. 5 [3H]-Senktide specific binding to NK3 receptor in equilibrium conditions (IC56). 
Binding assays provide for each compound tested a mean IC50 value of 2-5 separate 
experiments performed in duplicate or triplicate. The most potent compounds of the 
present invention show IC50 values in the range 1-1000 nM; in particular, in guinea- 
pig cortex membranes by displacement of [3H]-Senbide, the compounds of the 
10 Examples 22, 47, 48, and 85 display Kjs (nM) of 5.6, 8.8, 12.0 and 4,8 respectively 
(n=3). The NK3-antagonist activity of the compounds of the present invention is 
determined by their ability to inhibit senlcdde^induced contraction of the guinea-pig 
ileum (Maggi et al, 1990, Br. Jj PharmacoL, 101, 996-1000) and rabbit isolated iris 
sphincter muscle (Hall et aL, 1991, £ur. / Pharmacol, 199, 9-14) and human NK3 
15 receptors-mediated Ca"*^ mobilization (Mochlzuld et al, 19^4, /. Biol ChenL, 269, 
9651-9658). Guinea-pig and rabbit f/i-vt>o functional assays provide for each 
compound tested a mean Kg value of 3-8 separate experiments, where Kg is the 
concentration of the individual compound required to produce a 2-fold rightward shift 
in the concentratiorirresponse curve of senktide. Human receptor functional assay 
20 allows the determination of the concentration of the individual compound required to 
reduce by 50% (IC50 values) the Ca++ mobilization induced by the agonist NKB. In 
this assay, the compounds of the present invention behave as antagonists. 
The therapeutic potential of the compounds of the present invention in treating the 
conditions can be assessed using rodent disease models. 
25 The following Descriptions illustrate the preparation of the intermediates, 

whereas the Examples illustrate the preparation of the compounds of the present 
invention. The compomuls of the Examples are surnrnarised in the Tables 1 to 6 

39 
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DESCRIPTION 1 

2-phaiylqtiinoIine-4<arbox3rlic add ddoride 
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11.7 ml (136.3 mmol) of oxalyl chloride were dissolved in 150 ml of CH2a2- The 
solution was cooled at -WC and 20 g (80.2 mmol) of commercially available 2- 
phenylquinoline-4-carboxylic acid were added portionwise. The reaction mixture was 
left overnight at room temperature and then evaporated to dryness to yield 22 g of the 
5 title compound* used without farther purification. 
CifiHioClNO 
MW.=r 267.76 

DESC3lIPnON2 

10 7-methoxy-2-phenylqiunoline-4-carboxylicacid 

S g (28.2 mmol) of ^-methoxyisatiii, 4 ml (33.8 inmol) of acetophraone and SJL g 

(92.6 nmiol) of potassium hydroxide were dissolved in 22.9 ml of absL EtOH and the 
slurry heated at 80^C for 42 hours. After cooling of the reaction mixture, 50 ml of 
15 water were added and the solution extracted with 50 ml of Et20. The ice-cooled 
aqueous phase was acidified to pH 1 with 37% HQ and the precipitate collected by 
fQtration and washed with water. 

The solid obtained was dried in-vacuo at 40^G to yield 7.0 g of the title compound 
C17H13NO3 
20 M.I>. = 226-228**C 
M.W, = 279.30 

Elemental analysis: Calcd.C73.11;H,4.69;N,5.01; 

Found G,72.07; H,4.59; N,4.90. 
LR. (KBr); 3420; 1630 cm-1. 

25 

DESCRIFnON3 

7»]netiioxy-2-phenyIquinoline-4K:arbor)rlic add dil^^ 

2.8 ml (32.3 mmol) of oxalyl chloride were dissolved in 60 ml of CH2C12- Tbc 
30 solution was cooled at -lO^C and 6 g (19.0 mmol) of 7-methoxy-2-phenylquinoline- 

4-carboxylic add were added portionwise. The reaction mixture was left overnight at 

room temperature and then evaporated to dryness to yield 7 g of the title compound^ 

used without further purification. 

C17H12CINO2 
35 M.W. = 297.74 

DESCRIPnON4 

7<*hydroxy-2-pheny]quinoIine-4-carboxyllc add hydroiodide 
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1 J g (5.4 mmol) of 7*metfaoxy*2-phenylquinoline-4*carboxylic acid were added 
portionwise to 50 ml of 57% aqueous HI. The ieaction . mixture was refluxed and 
vigourously stirred for 5 hours; then it was evaporated in-vacuo to dryness to yield 
5 2.1 g of the title compound. 
C16H11NO3.HI 
M.W. = 393.17 

UEL (KBr): 3120; 1650; 1620 cm-1. 
10 DESCRlPnON5 

2-(2-thienyl)quinoIine-4-carboxyIic add 

5 g (34.0 mmol) of isatin, 4.4 ml (40.8 mmol) of 2-acetylthiophene and 63 g (1 12.2 
. nunol) of potassium hydroxide were dissolved in 40 ml of abs. EtOH and the slurry 
15 heated at SO^^C for 16 hours. After cooling of the reaction mixture, 50 ml of water 
were added and the solution extracted with 50 ml of Et20. The ice-cooled aqueous 
phase was acidified to pH 1 with 37% HQ and the precipitate collected by filtration 
. and washed with water. 
Tlie crude product obtained was dried in-vacuo at 4(y<l and triuirated with EtOAc to 
20 yield 4.8 g of the title compound. 
C14H9NO2S 
MP. = 181-183°C 
NLW.r: 255.29 
LR. (KBr): 1620 cm*l. 
25 300 MHz ^H-NMR (DMSO-dg): 5 8.60 (d, IH); 8:45 (s» IH); 8.10 (m. 2H); 7.78 (m, 

2H); 7.68 (t, IH); 7.22 (m, IH). 

DESCRIPTION 6 

2-<2»foryI)quinidiiie-4<artMXxyB^ 

30 

5 g (34.0 mmol) of isatin, 4 ml (40.8 nrniol) of 2-acetylfuran and 6.3 g (112.2 nunol) 
of potassium hydroxide were dissolved in 40.9 ml of abs. EtOH and the simty heated 
at 80^G for 12 hours. After cooling of the reaction mixture, 50 ml of water woe 
added arid the solution extracted with 50 ml of Et26. The ice-cpoled aqueous phase 
35 was acidified to pH 1 with 37% HQ and the precipitate collected by filtration and 
; washed with water. The crude product obtained was dried in^vacuo at 40^ to yield . 
8.5 g of the title compound. 
C14H9NO3 
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M.W. = 239.23 
DESCRIPTION? 

2^2-fi]i7l)quinoline-4-€arboxyUcadd ddorid^ 

5 

5.2 ml (60.4 mmol) of oxalyl chloride were dissolved in 70 ml of CH2CI2. The 
solution was . cooled at -lO^^C and 8.5 g (35 J nunol) of 2-(2*furyl)guinoline-4- 
carboxylic acid were added portionwise. The reaction mixture was left overnight at 
room tempemure and then evaporated to dryness to yield 9 g of the title compound, 
10 used without further purification. 
Ci4H8CaNC)2 
MW. = 257.78 

DESCRDPTIONS 

15 2-(4*pyrj^I)quinoIine-4-carboxylicadd hydrochloride 

5 g (34.0 mmol) of isatin, 4.5 mi (40.8 mmol) of 4-acetylpyridine and 6.3 g (112.2 
mmol) of potassium hydroxide were dissolved in 40 ml of abs. EtOH and the slutiy 
heated at 80^ for 12 hours. After cooling of the reaction niixture, ^ 
20 were added and the solution extracted with 50 ml of Et20. The ice-cooled aqueous 
phase was acidified to pH 1 with 37% HQ and the piedpitatie collected by filtration 
and washed with water. 

The aqueous solution was evaporated in-vacuo to diyness, the residue triturated with 

EtOH and filtered off. Evaporation of the solvent afforded 6.0 g of the crude title 
25 compound. This product was combined with the previously obtained precipitate and 

recrystallized iGrom toluene containing traces of MeOH to yield 4.5 g of the title 

compound. 

Ci5HioN202,Ha 

M.R = 297-301«C 
30 M-W, = 286.72 

liL (KBr): 1705; 1635; 1610 cm-1. 

300 MHz 1H-NM?1 (DMSOds): 5 8.90 (d, 2H); 8.70 (m, 2H); 8.50 (s. 2H); 8.28 (d, 

lH);7.89(dt,2H). 

35 . . • • ' 
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DESCRIFnON9 

2-(4-pyridyl)qiiinoline-4-€arix>xylic add chloride bjdroddoride 

L3 ml (10.4 mmol) of oxalyl cWoride were dissolved in 60 ml of 01202. The 
5 solution was cooled at -10**C and 3.0 g (14.4 mmol) of 2-(4-pyiidyl)quinoIine-4- 
carboxylic add hydrochloride were added ponionwise. The reaction mixture was left 
72 homs at room temperature and then evaporated to dryness to yield 4.0 g of the title 
compound, used without further purificatioiL 
Ci5H9ClN2pHa 
10 M.W. = 305.22 

EXAMPLEl 

(RyS>N«<a«inelhylbenzyl)-2-phenylqiiino]ine<4<arlM>xa^ 

- 15 1.2 ml (9,4 mmol) of (R,S) a-methylbeiugrlanune and 1.6 ml (11.7 mmol) of 
triethylamine (TEA) were dissolved, under nitrogen athmosphexe, in 50 ml of a 1:1 
mixnire of dry CH2CI2 and CH3CN. 

2.0 g (7.8 mmol) of 2-phenylquinoline-4-carbonylchloride, dissolved in 50 ml of a 
1:4 mixture of dry CH2a2 ^ I^MF, weire added dropwise to the i 
20 of the amines and the leacdon was kept at 0®* for 1 hour and 1^ at room 
temperature overnight 

The reaction mixture was evaporated in-vacuo to dryness, the residue was dissolved 
in EtOAc and washed twice with a sat. soL of NaHC03. The organic layer was 
separated, diied over Na2S64, filtered and evaporated inrvacuo to dryness . 
25 The residual oil was crystallized from EtOAc to yield 1.1 g of the tide compound as a 
white solid. 
. C24H20N2O 
MP. = 156.157'*C 
M.W.S352.43 

30 Elemental analysis: Qilcd.C,8L79; a5.72;N,7.95; 

Found C8L99; Hj;.69: N,7.89. 
LR. (KBr): 3240;1645 cm-^. 
. 300 MHz IfrNMR (DMSO-dg): 5 9.29 (d, IH); 8.32 (d, 2H); 8.13 (d, IH); 8.13 (s, 

IH); 8.06 (d, IH); 7.81 (ddd, IH); 7.68-7,52 
35 (m, 4H); 7.47 (d. 2H); 7.39 (dd, 2H); 7.27 (dd, 

IH); 5.30 (dq, IH); 1.52 (d, 3H). 
MS (H; source 200 **C; 70 V; 200 inA): 352 (M+.); 337; 232; 204; 77. 



19 



wo 95/32948 



PCr/EP95/Q2000 



EXAMPLE2 

S-(+)*N-<a-roefliylbeiizyI>-2-phenyIqiiinoUne*4-c^ 

5 Prepared as Ex. 1 from 1.2 ml (9.4 mmol) of S-(->a-methylbcn2yJainine, 1.6 ml 
(11.7 mmol) of TEA, 2.0 g (7.8 mmol) of 2-phenylquinoHne-4-carbonylclilori(le in 
100 ml of a mixture of CH2a2, CH3CN and DMF. 

The work-up of the reaction mixture was canied out in the same manner as described 
in Ex. 1. The lesidual oil was aystallized from EtOAc to yield 1.1 g of the tide 
10 compound 
C24H20N2O 
MJ. = 161-162^C 
M.W,=35Z43 
[ajo^O = + 25 (C = 0.5. DMF) 
15 IJR. (KBr): 3240; 1645 crn-l. 

300 MHz iR-NMR (DMSOdfi): 5 9.29 (d, IH); 8.32 (d, 2H): 8.13 (d, IH); 8.13 (s. 

IH); 8.06 (d, IH); 7.81 (ddd, IH); 7.68-7.52 (m, 
4H); 7.47 (d. 2H); 7.39 (dd, 2H); 7.27 (dd, IH); 
5.30(dq,lH);L52(d,3H). 
20 MS spactra was identical to that of the Ex. 1. 

EXAMPLE 3 

RK-)-N-(a-metty]|>eiizyl)-2-phei^lquinoIlne«4-carboxanii 

25 Prepared as Ex. 1 ftom 1.2 ml (9.4 mmol) of R-(+)-a-methylben^lamine. 1.6 ml 
(1 1.7 nmiol) of TEA and 2.0 g (7.8 mmol) of 2-phenylquinoline-4-carbonylchloride. 
in 100 ml of a mixture of CH2a2, CH3CN and DMF. The work-up of the reaction 
mixture was canied out in the same manner as described in Ex. 1. The residual oil 
was crystallized from EtOAc to yield 1. 1 g of the tide compound. 

30 C24H20N2O 

M.P. = 158-160°C 
M.W. = 352.43 
[alD^O = . 25 (C = 03, DMF) 
LR. (KBr): 3240; 1645 cm-1. 
35 The Ifl-NMR and MS spectra were identical to those of the Ex. 1 and Ex. 2. 
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EXAMPLE4 

(R^)«N-(a-<iiiethoxycarboiiyl)bena7l]-2-phenylqiite 

. 5 ; 

2.0 g (8.0 mmol) of 2-phenylquinoline-4-carboxylic acid were dissolved, under 
oitFOgen athmosphere, in 130 ml of dry THF and 100 ml of CH3CN. 
2.0 g (9.9 mmol) of (DJL) methyl phenylgHdnate hydrochloride and 1.5 ml (10.7 
mmol) of TEA were added and flie reaction mixmre was cooled at 5'C 
10 ZS g (12.1 mmol) of dicyclohexylcaibodiimide (DCC), dissolved in 10 ml of dry 
CH2Cl2t ^dd&i dropwise and the solution was allowed to reach room 
temperature, stined for 5 hours and left ovemigbL 

Ibe precipitated dicyclohexylurea was filtered off and the solution was evaporated in- 

vacuo to dryness. The residue was dissolved m CH2a2 <^ washed with H2O. 
IS The organic layer was separated, dried over Na2S04 and evaporated in-vacuo to 

dryness to obtain 6.0 g of a crude product which was dissolved in 20 ml of CH2a2 

and left overnight Some more dicyclohexylurea precipitated and was filtered off. 

The solution was evaporated in-vacuo to dryness and the residue flash 

chromatographed on 230-400 mesh silica gel, eluting with a mixture of hexane/ethyl 
20 acetate 3:2 containing 0.5% NH4OH. The crude solid obtained was triturated with 

warm i-Pr2b, fStered, washed and dried to yield 1.1 g of the title compound. 

C25H20N2O3 

AlP. = 170-17rC 

M.W. = 396.45 
25 Elemental analysis: CMcd. C,75.74; H4.09; N,7.()7; 

Found CJ5.88; H,5.12; N,7,06. 

LR. (nujol): 3240; 1750; 1670 cm-1. 

300 MHz IH-NMR (DMSQ-d^): 5 9.72 (d, IH); 8.28 (dd, 2H); 8.20 (dd, IH); 8.13 

' (dd, IH); 8.11 (s, IH); 7.83 (ddd, IH); 7,6i5 
30 (ddd, IH); 7.60-7-50 (m, 5H); 7.47-7.37 (m, 

3H); 5.78 (d,.lH); 3.72 (s, 3H). 
MS (EI; source 200 '^i 70 V; 200 mA): 396 (M+.); 337; 232; 204. 



35 

EXAMPLES 

(*i-)-(S)-N*ia<<Jiielhoxycarbony])beiizyI]-2-phenylquim 
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2.0 g (8.0 mmol) of 2-phenylquinoline-4-carboxylic acxd .w^e dissolved, under 
nitrogen athmosphere, in 70 ml of diy THF and 30 ml of CH3CN. 
1.7 g (8.4 mmol) of (L) methyl phenylglicinaie hydrocMoridc, 1.1 ml (9.9 mmol) of 
N-methylmorpholine and 2.1 g (15.5 mmol) of N-hydroxybenzotriazole (HOBT) 
5 were added and the reaction mixture was cooled at 0**C 

1.85 g (9.0 mmol) of DCC, dissolved in 10 ml of CH2Q2» were added dropwise and 
the solution was kept at 0^- 5^C for 1 hour and then at room temperature for 2 bonis. 
The precipitated dicycloh^lurea was filtered off and the solution ev2f)orated 01- 
vacuo to dryness. The residue was dissolved in CH2a2 2nd washed with H2O, sat 
10 sol. NaHC03, 5% citric acid, sat soLNaHC03 and sat soLNaCl. 

The organic layer was separated, dried over Na2S04 and evaporated in-vacuo to 
dryness; the residue was dissolved! in 20 ml of CH2a2 overnight Some more 

dicyclohexylurea precqntalBd and was filtered off. 

The solution was evaporated m-vacuc to diyness to obtain 2.6 g of a crude pnxtact 
15 which was triturated with petroleum ether, filtered, washed with M>r20 and then 
recrystallized from 70 ml of i-PrOH to yield 1 .7 g of the title compound. 
C25H20N2P3 
MP. = 180-181" C 
M.W. = 396.45 
20 LR.(nujol): 3300; 1750; 1640 cm-1. 
Md^O = +42.0 (C = 0.5, MeOH). 

The ^H*NMR and MS spectra were identical to those of Ex. 4. 
EXAMPLE6 

25 (-)-(R)*N-[a-<methpx7carbonyl)beiizyq-2-pheiiylqui^ 

Prepared as Ex. 5 from 2.0 g (8.0 mmol) of 2-phenylquinoline-4-carbpxylic add, 1.7 
g (8.4 inmol) of (D) methyl phenylglicinate hydrochloride, 1.1 ml (9.9 mmol) of N- 
nieAylmbrpholine, 2.1 g (15.5 nunbl) of HOBT and L85g ^.0 

30 mlofdryTHFand30ndofCH3eN. 

The work*up of the reaction mixture was carried out in the same manner as described 
in Ex. 5. The crude product obtained (3.5 g ) was triturated twice with warm i-Pr20, 
filtered, washed and then recrystallized from 80 ml of i-PrOH to yield 2.3 g of the 
titlecompound. . . 

35 C25H26N2O3 
M.P. = 180-18rC 
M.W. = 396.45 

LR. (nujol): 3300; 1750; 1640 cm-l 
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[aJo^O = -42.0 (C = 0 J. MeOH). 

The 1h*NMR and MS spectra were identical to those of Bcs. 4 and 5. 
EXAMPLE? 

5 (R^)-N-[a<<inethoxycarbonyI)benzyI]-7-mettioxy-^ 

earboxamide 

1.0 g (5.0 inmol) of (PX) methyl pbenylglidnate hydrochloride were dissolved, 
under nitrogen athmosphere, in 30 ml of diy DMR 
10 2.5 g (18.1 mmol) of anhydrous potassium carbonate were added and thie solution 
cooled at 0**C. 

0.7 g (2.3 nunol) of the compound of Description 3, dissolved in 25 ml of diy DMF« 
w^ added dn^wise and the solution was kept at O""- S^'C for 1 hour and at rooita 
temperature overnight 

15 The reaction mixture was evaporated in-vacuo to diyness and. the residue was 

dissolved in EtOAc and washed twice with H2O. The organic layer was separated. 

dried over Na2S04, filtered and evaporated m-voczio to diyness. 

The residual oil was flash chromatographed on 230-400 mesh silica gel, eluting widi 

a mixture ofhexane/etbyl acetate 3:2 containing 0J%^IH4OH to a£^^ 0.1 gof the 
20 crude product whidi was triturated with i-Pi^O to yield 0.08 g of die title compound 

G26H22N2O4 

M.P. 187-190*^0 

M.W. = 426.48 

LR. (KBr): 3220; 1750; 1660; 1620 cm-1, 
25 300 MHz iH-NMR (0X33): S : 8.13-8.08 (m. 3H); 7.80 (s, IH); 7,55-7.38 (m. 9H); 

7.21 (dd, IH); 7.02 (d broad. H); 5.88 (d. IH); 3.97 
(s3H);3.80(s,3H). 
MS (EI; source 200 ^; 70 V; 200 mA): 426 (M+.); 367 ; 262 ; 234; 191;77. 

30 EXAMPLE8 

(R3)»NH[€C!-(methoa7carb6]iy])beiizyl>74^ 

carboxsniide 

Prepared as Ex. 5 from 2.1 g (5.3 mmol) of the compound of Description 4, 1.08 g 
35 (5.3 nunol) of (DJ.) methyl phenylglidnaie hydrochloride, 1.5 ml (10.7 nunol) of 
TEA. 1.7 g (12.5 mmpl) of HOBT and 1.2 g (5.8 mmol) of DCC in 70 ml of dry THF' 
andSOmlofCHsCN. 

Hie work-up of the reaction mixture was carried out in the same manner as described 
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in Ex. 5. The erode product obtained was tiitmated with i-Pr20 and then 

leciystallized twice &DRI i-PrOH to yield 0.06 g of the title compound. 
C25H20N2O4 

5 M.W. =412.45 

LR. CKBr): 3270; 1750; 1650; 1620 cm-1. 

300 MHz Ih-NMR (DMSO-dfi): 5 10.30 (s broad, IH); 9.64 (d, IH); 8.22 (d, 2H); 

8.04 (d. IH): 7.85 (s, IH); 7.60-7.34 (m, 9H); 
7.21 (dd, IH); 5.74 (d, IH); 3.71 (s, 3H). 
10 MS (EI; source 200 "C; 70 V; 200 mA): 412 (M+.): 353; 248; 220; 77. 

EXAMPLE9 

(R^N4a-(carlM)xy)benz)13.7-roeflioxy-2-phenylquiiwIine-4Harb<H^^ 

Kydroddoifde 

15 

0.18 g (0.4 mmol) of the product of Ex. 7 were dissolved in 10 ml of 10% HQ and 5 
ml of dioxane. The reaction mixture was lefluxed and stirred for 3 honrs, then 
evaporated ih-vacuo. to dryness. 

The ciade product was triturated wth warm EtOAc (containing a few drops of EtOH) 
20 to yield 0.16 gofthe title compound. 

C25H20N2O4Jia 

M.P. = 228-230''C 

M,W.= 448.91 
, LR. (KBr): 3180: 1735; 1655: 1630 cm-1. 
25 300 MHz IH-NMR (DMSO-dg): 5 9.6 (d. IH); 8-26 (dd, 2H); 8.14 (d, IH); 7.98 (s, 

IH): 7.63-7.52 (m, 6H): 7.46-7.36 (m, 3H): 7J3 
(dd. IH); 5.66 (d, IH); 3.98 (s. 3H). 
MS (EI; source 200 "C; 70 V; 200 mA): 412 (M+.); 368 ; 262; 234; 191; 77. 

30 EXAMPLE 10 

(R,S)-N-[a-(meflq1aiiriiiocarlK»nyi)bem^ll-2-phen^ 

0.45 g (1.1 nunoi) of the product of Ex. 4 were dissolved in 40 ml of 33% 
MeNH2/EtOH; a catelitic amount of NaCN was added and the reaction mixture was 
35 heated at 70^ for 1 hour in a parr apparatns. The internal pressure rised to 40 psL 
The solution was evaporated in-vacuo to dryness and the residue was tiitmated with 
water, fUtered, dried and recrystallized from a mixmre of i-PrOH (50 ml) and EtOH 
(30 ml) to yield 0.2 gofthe title compound. . 
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C25H21N3O2 
MJ>. = 261-263"C 
M.W. = 395,47 

Hemaital analysis: Calcd. C,75.93; H^35: N,10.63; 
5 Found C.75.65;H.5.34:N,10.55. 

LR. (KBr): 3300; 3270; 1660; 1635 cm-1, 

300 MHz IH-NMR (DMSOdg): 5 9.48 (d. IH); 8.33-8.25 (m, 3H); 8.18-8.10 (m, 

3H); 7.80 (ddd. IH); 7.68-7.50 (m. 6H): 7.40- 
7.28 (m. 3H); 5.75 (d, IH); 2.63 (d3H). 
10 MS (EI; source 200 *€; 70 V; 200 mA): 395 (M+.); 337; 232; 204; 77. 

EXAMPLE 11 

(RtS)-N-[a-(methoxycarbbiqrI)bem7l>2-(2-tUeny])qiiiii^ 

15 Prepared as Ex. 5 fiom 2.0 g (7.3 mmol) of 2-(2-thienyl)qoinollne-4-carboxylic add. 

1.7 s (8.4 mmol) of (PX) methyl phenylglicinate hydrocbloride, 1.1 ml (10 mmol) of 

N-metbylmorpholine. 2.1 g (15.5 mmol) of HOBT and 1.85 g (9.0 mmol) of DCC in 

70 ml of diy THF, 30 ml of CH3CN and 10 ml of CH2a2. 

llie woik-iq> of die reaction mixtiue was carried om in the ssune maimer 
20 in Ex. 5. The cmde product obtained was ciystalfized from ^OAc and dien 

lecrystallized from abs. EtOH to yield 0.9 g of die title compound. 

C23HI8N2O3S 
MJP. = 178-180»C 
M.W. =402147 
25 Elemental analysis: C:alcd.C,68.64;H,4.51: N,6.96; 

Found C,67.50; H.4.99; N.7.43. 
LR. (KBr): 3300; 1745; 1645 carl 

300 MHz iH-NMR (DMSO-ds): 5 9.70 (d, IH); 8.12 (d. IH); 8.08 (s, IH); 8.04 (d. 

IH); 8.02 (d, IH); 7.19 (t, IH); 7,76 (d, IH); 
30 - 7.62 (tlH); 7.53 (d,2H);7.46.7J7(m.3H); 73 

(dd. IH); 5.68 (d, IH); 3.68 (s. 3H). 
MS (Et source 200 '>C; 70 V; 200 mA): 402 (M+.); 343; 238; 210; 77. 

EXAMPLE 12 

35 (R^).N-[a-(mefl)oxycari>oiiyl)benz^-2^2-fm7l)quinidine-4-ca^ . 

Prepared as Ex. 1 from 7.2 g (353 mmol) of methyl phenylglicinate 
hydrodiloiide. 12.4 ml (88.8 mmol) of TEA and 9.1 g (35.5 mmol) of cmde 2-(2- 
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fiuyl)quinolihe-4-caibonylchloiide in 350 ml of a mixture of CH2a2, CH3CN and 
DMF. The woik-up of the leaction mixdire was carried out in the same manner as 
described in Ex. 1. The crude product obtained was tntuiated with MeOH to yield 33 
g of the title compound. 
5 C23H18N2O4 
MP. = nS-lSO'C 
MW. =386.405 

Elemental analysis: Calcd.C,71.49:H,4.70:N,7^; 

Rmnd C,71.67; a4.74; N.7.17. 

10 LR.(KBr): 3300; 1750; 1650 cm-1. 

300 MHz iH-NMR (DMSO-de): 5 9.72 (d. IH); 8,12 (d. IH); 8.06 (d. IH); 7.96 (dd. 

IH); 7.92 (s, IH): 7.80 (ddd. IH); 7.62 (ddd, 

IH); 7.52 (dd. 2H); 7.45.7 J5 (m. 4H); 6.73 (dd, 
IH); 5.77 (d. IH); 3.74 (s, 3H). 
15 MS (EI; source 200 "C; 70 V; 200 mA): 386 (M+.); 327; 222; 194; 77. 

EXAMPLE 13 . 

(R^>>N*[a-(methoxycarbonyl)^ena7l]-2^(4-pyTidyl)quinoHne-4-carboxaiiiide 

20 Prepared as Ex. 1 from 3.4 g (16.7 mmol) of (D4-) methyl phenylglidnate 
hydrochloride, 3.9 ml (27.8 mmol) of TEA and 3.0 g (11.1 mmol) of 2-(4- 
pyridyl)quinoline-4-carbonylchloride in 100 ml of a mixuire of CH2a2» CH3CN and 
DMF. The work-up of the reaction mixture was carried out in the same manner as 
described in Ex. 1. The crude product obtained was reoystallizBd three times from 

25 EtOAc to yidd 1.9 g of the tide compound. 
C24H19N3O3 
MJP. = 172-174«C 
M.W. = 397.43 

Elemental analysis: Calcd. C,72J3; H,4.82; N,10.57; 
30 Found C,71.87;H,4J7;N.10.44: 

LR. (KBr): 3240; 1750; 1670 cm-1. 

300 MHz iH-NMR (DMSOMig): 5 9^74 (d. IH); 8.79 (dd, 2H); 8:27-8.17 (m, 5H); 

7.89 (ddd, IH); 7.74 (ddd. IH); 7.54 (dd, 2H); 
7.47-7.38 (m, 3H); 5.8 (d. IH); 3.75 (s. 3H). 
35 MS (EI; source 200 "Q 70 V; 200 mA): 397 (M+.); 338; 233; 205; 77. 

EXAMPLE 14 

(R,S)-N4a-(methoxy(arbonyl)-2*thienylmethyI>2-phenyIquiiioIiiie4* 
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carboxamide 

Prepared as Ex. 1 firom L94 g (9.4 mmol) of (DJL) methyl thienylglicmate 
hydrochloride, 2.7 ml (19.5 mmol) of TEA and 2.0 g (7.8 mmol) of 2- 
5 phenylquinoline-4-carbonylchloride in 100 ml of a mixture of CH2a2» CH3CN and 
DMF. The work-up of the reaction mixture was carried out in the same manner as 
described in Ex. L The crude product obtained was recrystallized three times firom 
EtOAc to yield 0«66 g of the title compound. 
C23H18N2O3S 
10 MP. = 144-145**C 
1V1W. = 402,47 

Elemental analysis: Calcd. C,68.64: H,4.51; N,6.96; 

Found C.68.81; HA46: N,6.96. 
LR. (KBr): 3295; 1745; 1640 cm-1. 
15 300 MHz iH-NMR (CDQs): 5 8.25 (dd, IH); 8.22 (dd. IH); 8.17 (dd, 2H); 7.95 (s, 

IH); 7.78 (ddd, IH); 7.60 (ddd, IH); 7^6-7.45 (m. 
3H); 7.35 (dd,lH) ; 7.20 (d, IH); 7.05 (dd, IH); 7.05 
(sbroad, lH);6^(d, IH); 3.9 (s, 3H). 
MS (H; source 200 "^C; 70 V; 200 mA): 402 (M+.); 343; 232; 204. 

20 

EXAMPLE 15 

(R»S)»N-[aKniethoxycarboiiylmethyI)beiizy]]-2-pbenyIqulno 

Prepared as Ex. 5 from 1.39 g (5.60 mmol) of 2-phenylqu]noIine-4-carboxylic add, 
25 1.2 g (5.60 mmol) of (R.S) methyl 3-amino-3-phenylpropionate hydrochloride* 0.78 
ml (5.60 nunol ) of TEA, 1.51 g (1L2 mmol) of HOBT and 2.31 g (11.2 mmol) of 
DCC in 10 ml of dry THF. 4 ml of C3i3CN and 7 ml of CH2CI2. The work-op of the 
reaction mixture was carried out in the same manner as described in Ex. 5. The crude 
product obtained was dissolved in CH2a2 and left at Q% overnight Some more 
30 dicyciohexylurea precipitated and was filtered off. 

The solution was evaporated in-vacuo to dryness to obtain 1.4 g of a crude product 
which was triturated with a mixture of i-Pr20/acetone 99:1 to yield 1.2 g of the title 
compound as a white solid. 

C26H22N2O3 
35 MJ>. = 156-158°C 

M.W,= 410.47 

Elemental analysis: Calcd. Q76.07; H4.40; N,6.82; 

Found C75.77; H^.38; N.6.94. 
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LR. (KBr): 3295; 1755; 1645; 1590; 1530 cm-1. 

300 MHz Ih-NMR (DMSO-dg): 5 9.40 (d. IH); 8.29 (dd. 2H); 8.14 (d. IH); 8.07 (d. 

IH); 8.04 (s, IH); 7.83 (ddd, IH); 7.66-7.52 (m. 

4H): 7.50 (d. 2H); 7.40 (dd, 2H): 7.31 (ddd. IH); 

5 5.60 (dt.lH); 3.65 (s,3H); 3.04-2.89 (m,2H). 

MS (EI; source 200 "C; 70 V; 200 mA): 410 (M+.); 337; 233; 205. 
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EXAMPilE93 

(R^)-N-[a-(Methoxycarlx)iqrI)benzyI]-2-(p-cid^ 

€arboxaiiiide 

2 g (7.0 nunol) of 2-(p-chlorophenyl)quinoline-4-carboxylic add and 1.7 ml (15.4 
inmol) of N-methylmorphoUne were dissolved, under niirogen athmospheie, in 50 ml 
ofdryTHF, 

The solution was cooled to -20**C and 0.91 ml (7.0 mmol) of isobutyl cMpsrofomiaic 
were added. After 20 minutes, 2.12 g (105 mmol) of methyl (R,S) phenylglycinate 
hydrochloride and 13 ml (11.9 mmol) of N-methylmorpholine, dissolved in 30 ml of 
dry THF, were added and the leation mixture was stirred at room temperature 
pveinight 

5 ml of H2O were added and the reaction mixture was evaporated in vacuo to 

dryness. The residue was dissolved in Et20, washed with a saturated solution of 

NaHC03, separated; dried over Na2S04 and evaporated in vacuo to diyness. 

The residual oil was flash chromaiographed on 230-400 mesh silica gel, eluting with 

a mixture of hexane/isopropyl ether 7 : 3 to afford 0.9 g of crude product, which was 

recrystallized three times with iPrC)2/toluene to yield 0.5 g of the title compound. 

C25H19CIN2P3 

M.P. = 170-172 X . 

MW. = 430.90 

Elemental analysis: Calci C, 69.72; H, 4.45; N, 6.50 
Found C. 69.82; a 4:47; N, 6.48 
UL (KBr): 3280; 1740; 1670; 1635; 1590; 1530 cm-^ 

300 MHz IH-NMR (DMS0^6): 9.71 (d, IH); 8.32 (d, 2H); 8^1 (d, IH); 8.13 (d, 

IH); 8.13 (s, IH); 7.85 (dd, IH); 7.67 (dd. IH); 
7.63 (d, 2H); 7J3 (dd, 2H); 7.46-7.38 (m, 3H); 
5.79 (d,lH); 3.74 (s,3H). 

MS (EI; source 200 °C;70 eV; 200 ilA): 430 (M+.); 371; 266; 238; 203. 

EXAMPLE 94 

CR>N4a*(MelfaoxycarlK>nyl)-4-methoxyb^ 

carboxamide 

0.62 g (iJS mmol) of (R)-N-[a-(meihoxycarbonyl)-4-hydroxybenzyl].2- 
phenylquinoline-4-carboxamide (compound of Ex. 83) were dissolved in 30 ml of dry ^ 
acetone and 2 ml of dry DMF; 0.14 g (0.75 mmol) of K2CO3 were added and the 
reaction mixture was slined.for 30 minutes. 

0,093 ml (1.5 nmiol) of methyl iodide were added at room temperature and the 
reaction mixture was heated at 40 ''C for 4 hours. 0.104 g (0.75 mmol) of K2CO3 and 
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0.093 ml (1.5 mmol) of methyl iodide were added again* and the mixture refluxed for 
additional 6 hours. 

The mixture was evaporated in vacuo to diyness, dissolved in EtOAc and washed 
with H2O. The organic layer, dried over Na2S04, was evaporated in vacuo to 
dryness. The residue was recrystallized from Et20 to yield 0.45 g of the title 
compotmd. 

C26H22N2O4 

160.162*^ 
M.W. = 426.48 

Elemental analysis: Calcd. C, 73.22; H. 5J20; N, 6.57 
Found a 73.01; H. 5.20; N. 6.48 
IJL (KBr): 3210; 1750; 1635; 1625; 1590; 1530; 1515 cm-1 
300 MHz IH-NMR 0MSO-d6): 9.65 (d, IH); 8^ (d, 2H); 8.21 (d. 110; 8.14 (d. 

IH); 8.10 (s, IH); 7.84 (dd, IH); 7.67 (dd, IH); 

7.61-7.49 (m. 3H); 7.44 (d. 2H); 6.98 (d, 2H); 

4.70 (d. IH); 3.79 (s, 3H); 3.76 (s, 3H). 
MS (H; source 200 'H:;70 eV; 200 fiA): 426 (M+.); 367; 232; 204. 

EXAMPLE 95 

(R^)-Nr[aKMeflM>xycariM>iiy1>a-(methyI)be^^ 

4-cari>oxaiiiidehydrodh]oride . 

0.50 g (1.3 mmol) of (R»S)-N-[aKmethoxycarbonyl)ben2yl]-2-phenylquiholine-4- 
carboxamide (compound of Ex. 4) were dissolved, under nitrogen athmosphere, in 10 
mlof diyDMF. 

Hie solution was cooled to 0 ^ and 0.052 g (1.3 nimol) of NaH (60%) were added; 
after 20 minutes at 0 the temperature was raised to r.t and 0.09 ml (1.4 mmol) of 
Mel were added. The leation mixture was stirred at room temperature overnight, then 
the procedure was repeated by adding additional 0.052 g (13 mmol) of NaH (60%) 
and 0.1 ml (1.6 mmol) of MeL 

After 6 hours at rooih temperature, 10 ml of saturated solutionofNH^Cl were added 
and the reaction mixture wa^ evaporated in vacuo to dryness. The residue was 
dissolved in CH2CI2 and washed with water; the organic layer was separated^ drfed 
over Na2S04 and evaporated OT vacuo to dryness. 

Tlie residual oil was flash difomatographed on 230-400 mesh silica gel, duting with 
a mixture of hexane/ethyl acetate 3 : 2 containing 03% of cone. NH4OH to afford 
0.18 g of a crude product whith was dissolved in Et20 and treated with Hd/Ev^O to 
yield 0.15 g of the title compound. 
C27H24N203.Ha 
M.W. = 460.96 
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LR. (KBr): 1745: 1640; 1610 cm-l. 

MS (EI; source 200 *X:;70 cV; 200 jiA): 424 (M+.); 365; 232; 204. 
EXAMPLE 96 

(R3)-N-[a-(Methylcarbonyl)benzy]]-2-phenylquinoIine-4-c^ 

0J27 ml (3.1 mmol) of oxalyl chloride were dissolved, under nitrogen athmosphete» in 
13 ml of diy 01202. 

The solution was cooled to -55 ®C and 0.22 ml (3.1 mmol) of DMSO, dissolved in 
0.7 ml of dry CH2Cl2r were added dropwise maintaining the temperature below -50 ° 
C The reaction was stirred at -55X for 7 minutes then 0.97 g (2.5 mmol) of (R,S)«N- 
[a-(l-hydroxyethyl)ben2yl>2-phenylquxnpline-4-carbox^ (compound of Ex. 
17)» dissolved in 25 ml of dry CH2Cl2» were added keeping the temperature between 
-50and-55X. 

After 30 minutes at -55 °C, 1.9 ml (13.6 mmol) of TEA were added without 
exceeding -40 then the leacdon mixture was allowed to r&ach room temperature 
and stirred for additionall5 minuter 

Hie reaction was quenched with 5 ml oif H2O and extracted with CH2a2' ^ organic 
layer was washed widi H20t 20% citnc acid, saturated solution of NaHCX>3 ^ 
brine; the organic layer was separated* dried over Na2S04 and evaporated in vacuo U>, 
. dryness. 

The residual oil was fla^ chromatographed on 230-400 mesh silica gel, eluting with 
a mixture of hexane/etfayl acetate 70 : 30 containing OJi% of cone. NH46H to afford 
0.64 g of a CTude produa which was triturated with warm irPr2Cyi-PrOH 2 : 1, 
filtered^ washed and dried to yield 0J5 g of the title compound. 

C25H20N2O2 
M.P::= 160-161 
M.W. = 380.45 

Elemental analysis: Calcd C, 78^3; H, 5 JO; N, 736; 

Found C 79.01; H, 531; N, 7.27. 
IJL(KBr): 3400; 3265; 1725; 1660; 1640; 1592 cm-1. ' 
300 MHz IH-NMR (DMSOd6): 9.60 (d, IH); 8.29 (d, 2H); 8.17 (d, lH); 8.14 (d, 

IH); 8.12 (s, IH); 7.82 (dd, IH); 7.65 (dd, IH); 

7.61-7.51 (m. 5H); 7.48-7.36 (m. 3H); 2,19 (s. 3H). 
MS (EI; source 200 ^C;70 eV; 200 jiA): 380 (Mf.); 337; 232; 204. 

EXAMPLE97 ' 

(R^)-»N-[a^(2*Hydr6xyethyl)bai^l]-2^^ 

0.7 g (1.7 mmol) of (R»S)-N-[a-(methoxycarb6nylmethyl)benzyI]-2-phenylquinoline- 
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4-carboxaimde (compound of Ex. 15) were dissolved, under nitrogen aibmosphere, in 
50mlofr-BaOHand2mlofMedH. . 

60 mg (1.6 mmol) of NaBH4 were added in 15 minutes to the boiling solution. Hie 
reaction mixture was refluxed for 6 hours, quenched with 5 ml of saturated solution 
of NH4a and then evaporated m vacuo to dryness. The residue was dissolved in 
CH2Cl2 ^^ washed with brine; the organic layer was separated, dried over Na2S04 
and evaporated in vacuo to dryness. 

The crude product was flash cfaromatographed on 230-400 mesh silica gel, eluting 
, with Et20 containing 0.5% of cone. NH4OH and then ciystallized from /-PrOH to 
yield 0.19 g of the tide compound. 

C25H22N2O2 
MJ. = 167-169 

M.W. = 382.47 

Elemenial analysis: Cilcd. C, 78.52; H, 5.80; N, 7,32; 

Found C. 78.49; H, 5.79; N, 7.29. 
LR. (KBr): 3360; 1650; 1592 cm-1. 

300 MHz IH-NMR (PMS(>d6)i 9.30 (d, IH); 8.31 (d, 2H); 8.13 (d, IH); 8.10 (s, 

IH); 8.03 (d, IH); 7.81 (dd, IH); 7.64-7.51 (m, 
4H); 7.46 (d, 2H); 7.39 (dd, 2H); 7.29 (dd. IH); 
5.30 (dt, IH); 4.61 (t, IH); 3.61-3.41 (m, 2H); 
2.11-1.86 (m.2H). 

MS (EI; source 200 X;70 eV; 200 jiA): 382 (M+.); 337; 232; 204. 

EXAMPLE98 

carbpxamide hydrochloride 

0.62 g (L6 mmpl) of (S)-N-(a-*thylben2yl)-3-hydroxy-2-phenylquinoline-4- 

carboxamide (compound of Ex. 85) were dissolved in 30 ml of dry DMF. 

0.58 g (4.0 mmol) of dimetfaylaminoethylchloxide hydrochloride and 0.56 g (4.0 

mmol) of K2CO3 were added and the reaction mixture wa^ 

The K2CO3 was filtered off and the mixture was evaporated in vacuo to dzyness, 

dissolved in AcOEt and washed with H2O and with 20% citric add. The aqueous 

layer was made alkaline with 2 N NaOH and extracted with EtOAc; the organic layer 

was washed with brine, separated, dried over Na2S04 and evaporated in vacuo to 

dryness. 

The residue was flash chromatographed on 230-400 mesh silica gel, eluting with 
CH2Gl2/MeOH 98 : 2 containing 0.4% of cone. NH4OH and then witii 
C2i2(32/MeOH 86 : 10 containing 0.6% of cone. NH4OH to yield 85 mg of a crude 
product which was. dissolved in EtOAc and treated with HC]/Et20 to obtain 75 mg of 
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the tide compound. 
C29H32N302JJC1 
MP. = 70 dec. 
M.W.=: 490.05 

LR. (nujol): 3600; 3100; 1650; 1550 cm-l. 

300 MHz IH-NMR (DMS0.d6): 10^8 (s br, IH); 9.50 (d, IH); 8.10 (d. lH): 7.96 

(dd. 2H); 7.78 (m, IH); 7.67r7.61 (m, 2H); 7.61- 
7.51 (m, 3H); 7.49-7.39 (m. 4H); 7.33 (dd, IH); 
5.08 (dt. IH); 3.90 (t, 2H); 2.96 (dt, 2H); 2.49 (s, 
6H); 1.85 (m. 2H); 0.97 (t, 3H). 
MS (FAB POS, thioglycerol matrix, Xe gas, 8 KeV, source 50 "0: 454 (MH+) 

EXAMPLE 99 

(S)-NKa-Etli7lbeii2yl)-3.acelylandiio-2.pheiqiqui^ 

f 

0.40 g (1.05 mmol) of (S)-N-(a-ethylben2yl)-3-amino-2-phenylquinoline-4. 
carboxamlde (compound of Ex. 69) vere heated in 25 ml of acetic anhydride at 70 "C 
for 1 hour and then at 100 <^ for additional 3 hours. 

The reaction mixture was then evaporated in vacuo to diynesis and the residue 
dissolved in EtOAc; the solution was washed with water, saturated sohition of 
NaHCP3, brine, dried over Na2S04 and evaporated in vacuo to dryness. 
The cmde product (0.39 g) was purified by silica gel flash column chromatography, 
eluting with a mixture of h«aheffitOAc/conc. NH4OH, 70 : 30 : 0.5. re^»ecfively, to 
afford 0.2 g of a pure compound which was reaystallized finom acetone to yield 0:i4 
g of the title compound. 
C27H25N3O2 
MJ».= 268-269 "C 
M.W. =42332 : 

Hemeni^ analysis: Calcd. C, 76 J7; H, 5.ft5; N, 9.92; 

Found C, 76.38; H, 5.98; N, 9.90. 
IJL (KBr): 3230; 1670; 1640; 1555; 1525 cm-1. 

300 MHz IH-NMR (DMS0-d6): 9.65 (s, IH); 9.05 (d. IH); 8.10 (d. IH); 7.80 (t. 

IH); 7.70-7.50 (m, 4H); 7.45.7.20 (m, 8H); 5.08 

(dl, IH); 1.85 (m, 2H); 1.60 (s, 3H); 0:97 (V3H). 
MS (H; source 200 »C;70 eV; 200 jiA): 423 (M+.); 381; 334; 289; 261; 247; 218. , 
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EXAMPLE 100 

(•>(S)-N-(a-Elhyibeiizy])>3-(3-dimefty]aiiiinoprbpoxy>2-phe^ 
cariMixaniide hydrochloride 

1.2 g (3.1 mmol) of (->(S)-N-{a-€thylben2yl)-3-hy(iroxy-2-phenylqumoline-4- 

carboxamide (compound of Ex. 85} were dissolved in IS ml of dry IHF. 

LO g (8.2 mmol) of 3-dimediylaminopropylchloride; dissolved in 10 zol of Et20, 13 

g (9.4 mmol) of K2CO3 and 0.16 g of KI were added and the xeacdon mixture was 

stirred at room temperature for 30 minutes and then refluxed for 2 hours. 

Further 0.77 g (6.3 mmol), LO g (8.2 mmol), 0.6 g (4.9 mmol) and additional 0.6 g 

(4.9 mmol) of 3-dimethylarainopn)pylchloride, dissolved each time in 10 ml of Et20. 

and some KE were added every 12 hours and the reaction refluxed. 

Hie K2CO3 was filtered off and the mixture was ev^cnated m-vacuo to dryness, 

dissolved in EtOAc and washed widi H2O and with 20% citric add. The aqueous 

layer was made alkaline with 2 N NaOH and extracted with EtOAc; the organic layer 

was washed with brine» separa^d, dried over Na2S04 and evaporated in-vacuo to 

dryness. 

The zeddue was iOash chromatographed on 230-400 mesh silica geU eluting with 
CH2Cl2/MeOH 95: 5 containing 0J% of cone. NH4OH to yield 0.9 g of a crude 
product which was dissolved in EtOAc and treated widi HCUEt20 to obtain 0.62 g of 
the title compound 

C30H33N3O2JIC1 
MJ>. = 108*>Cdec. 
M.W. = 504.08 

Wd^ = - 16.0 (c = 0 J. MeOH) 

LR. (KBr): 3400; 3080;1655; 1545 cm-1. 

300 MHz iH-NMR (DMSO-ds): 8 10J5 (s br, IH); 9.35 (d, IH); 8.09 (d, IH); 7.92 

(dd. 2H); 7.76 (ddd, IH); 7.65-7.51 (m, 5H); 7.48- 
7.40 (m, 4H); 7.31 (dd, IH); 5.10 (dt, IH); 3.72- 
3.62 (m, 2H); 2.75-2.60 (m, 2H); 2.58 (d, 3H); 2.56 
(d, 3H); 1.90-1.67 (m. 4H); 1.00 (t 3H). 

1^ OH; source 180 X; 70 V; 200 mA): 467 (M+.); 466; 395; 58. 

EXAMPLE 101 "■• • 

(-)-(S)-NH(a-Etfa]4beiizyl)-M2-a-'pbthaloyl)etboxy>2.phen 
carboxamide hydrochloride 

1.9 g (5.0 mmol) of (•)-(S)-N-(a-ethylbenzyl)-3-hydroxy-2-phenylquinoline-4- 
carboxamide (compound of Ex. 85) were dissolved in 20 ml of dry THF. 
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3.8 g (14.9 mmol) of 2-phthaliinidoethylbromide, dissolved in IS ml of THF. 2.0 g 
(14.5 mmol) of K2CO3 and 0.2S g of KI were added and the leaction mixture was 
stirred at room temperature for 2.5 hours and then refluxed for 2 hours. 

1.9 g (7.4 mmol) of 2-phthalimidoethylbroraide and some KI were added and the 
reaction was lefluxed for additional 3,5 hours. 

0.5 g (2.0 mmol) of 2-phthaIimidoethylbromide and some KI were added again and 
the mixmre was refluxed for 5 hours. 

The K2CO3 was filtered o£F and the mixture was evaporated in-vacuo to dryness, 
dissolved in CH2CI2 and washed with H2O. Hie organic layer was dried over 
Na2S04 and evaporated in-vacuo to dryness. 

The residue was flash chromato^phed on 230-400 mesh silica geU eluting with 
hexane/EtOAc 80 : 20 containing 0.5% of cone. NH4OH and then hexane/EtOAc 60 : 
40 containing 0.5% of cone. NH4OH to afford 2*6 g of a purified produa ^ch was 
triturated with iPr20 to yield 2.5 g of the title compound. 

C35H29N3O4 
M.P.=:172-175^C 
M.W. = 555.64 

[ay<> = - 16.3 (c = 0.5, MeOH) 

LR. (KBr): 3280; 3060; 2960; 1780; 1715; 1660; 1530 cm^l. 

300 MHz IH-NMR (DMSO-dg): 5 9.27 (d, IH); 8.03 (d. IH); 7.92-7.84 (m, 4H); 

7.78-7:69 (m, 3H); 7.60-7.53 (m, 2H); 7.46-7.38 
(m, 4H); 7.27 (dd, IH); 7.13-7.04 (m, 3H); 4,96 (dt, 
IH); 3.92-3,78 (m, 2H); 3.72-3.55 (m, 2H); 1.78 
(dq,2H);0.93(U3H). 

MS (m; source 180 *X:; 70 V; 200 mA): 555 (M+.), 526, 421, 174. 

EXAMPLE 102 

(.).(S).N-(a-£thy]beiizyl)-3-(2-aimnoethoxy>2-phenylqiunoyne-4-^ 

hydrochloride 

2.2 g (3.9 mmol) of (T).(S)-N-{a-ethylben2yl)-3-[2-(l-phlfaaloyl)ethor>r].2-phenyl 
quinoline-4-carboxamide hydrochloride (compound of Ex. 101) were dissolved in 
150 ml of 96% EtOH and 0.38 ml (7.8 mmol) of hydrazine hydrate were added to the 
boiling solution, which was then refluxed for 4 hours. 

Further 0.4 ml (8,2 mmol), 0.2 nd (4.1 mmol), 0.2 ml (4.1 nunol), 0.4 ml (8 Jt mmol) 
and 0.4 ml (8.2 mmol) of hydrazine hydrate were added every 12 hours and the 
reaction mixture was maintained refluxed. 

The reaction mixture was then evaporated in-vacuo to dryness, dissolved in 20 ml 
.H2O, cooled and acidified with 10 ml cone. HCL 
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The mixture was boiled for 1 hour and cooled; the phthalydrazide was filtered off. 
The aqueous layer was washed with EtOAc and then made alkaline with 2 N NaOH 
and extracted with EtOAc; the organic layer was washed with brine, separated, dried 
over Na2S04 and evaporated in-vacuo to dryness. 
5 The residue was flash chrbmatographed on 230-400 mesh silica gel, eluting with 
EtOAc/MeOH 96: 4 containing 1.2% of cone. NH4OH to afford a purified product 
which was dissolved in EtOAc and treated with HC]/Et20 to yield 1.2 g of the tifle 
compound 

10 C27H27N3O2.HCI 
M.P.=:119^Cdec. 
M.W. = 462.00 

[ayo = - 19.4 (c = 0.5. MeOH) 

LR. (KBr): 3400; 3080; 1640; 1545 cm-1, 
15 300 MHz (DMS(>d6): 5 9.45 (d, IH); 8.09 (d, IH); 8.00 (dd, IH); 7.94 (s 

br. 3H): 7.76 (ddd, IH); 7.65-7.51 (m, 4H); 7.48- 
7.40 (m, 3H); 7.31 (dd, IH); 5.09 (dt, IH); 3.83 (t, 
2H); 2.72 (m, 2H); 1.93-1.80 (m, 2H); 0.99 (t, 3H). 

MS (FAB POS, thioglycerol matrix; Xe gas, 8 keV; source 50 **C): 426 (MH-I-). 

20 

EXAMPLE 103 

(+)^(S)-N-(a-Ethylbenzyl).3-[2-(l-pyrrolidiny])ethoxy]-2-phenylquinoline-4- 
carboxamide hydrochloride 

25 2.0 g (5.2 mmol) of (-)-(S)-N-(a-elhylben2yl)-3-hydroxy-2-phenylquinoline-4- 
carboxamide (compound of Ex. 85) were dissolved in 25 ml of dry THF. 
1.0 g (7.5 mmol) of 2-pynolidinoethylchloride and 2.2 g (15.9 mmol) of K2CO3 
were added and the reaction mixture was stiired at room temperature for 30 minutes 
and then refluxed; 1.1 g (8.2 mmol) of 2-pyrrolidinoethylchIoride were added to the 

30 boiling solution which was refluxed overnight 

The K2CO3 was filtered off and the mixture was evaporated in-vacuo to dryness, 
dissolved in EtOAc and washed with H2O and 20% citric acid. The aqueous layer 
was made alkaline with 2 N NaOH and extracted with EtOAc; the organic layer was 
washed with brine, separated, dried over Na2S04 and evaporated in-vacuo to 

35 dryness. 

The residue was flash chromatographed on 230-400 mesh silica gel, eluting with 
CH2Cl2/MeOH 97: 3 containing 0.5% of cone. NH4OH to yield 1.8 g of a purified 
product, which was dissolved in EtOAc and treated with HG1/Et20 to yield 2.0 g of 
the title compound. 
40 . 
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C3lH33N302.Ha 
M.P. = 110-115 "C (dec.) 
M.W. = 516.08 

[ajpzo = + 4.5 (c = 0.5. MeOH) 

LR. (KBr): 3400: 3080; 1655: 1545 cm-1. 

300 MHz Ih-NMR (DMSO-dg): 5 10.50 (s br, IH); 9.50 (d, IH): 8.10 (d, IH); 7.96 

(dd, 2H): 7.78 (ddd. IH); 7.68-7.30 (m. lOH); 5.10 
(dt, IH): 3.90 (m, 2H): 3.20 (m, 2H): 3.00 (m, 2H); 
2.65 (m. 2H): 1.95-1.65 (m, 6H); 1.94 (t, 3H). 

MS (EI; source ISCC; 70 V; 200 mA): 479 (M+.): 478: 383; 97; 84. 

EXAMPLE 104 

(•)*(S)-N>(a-EaiylbeiizyI).3-(dimethy]andnoacety]ainino)-2>phenylqii^ 

carboxamide 

1.1 g (2.8 mmol) of (-)-{iS)-N-(a-€thylben2yl)-3-ainino-2-phenylquinoline-4^ 
carboxamide (compound of Ex. 69) were dissolved, under nitrogen atmosphere, in 10 
ml of warm toluene. 0.96 g (5.6 mmol) of chloroacetic anhydride, dissolved in 5 ml 
of toluene, were dropped and the solution was refluxed for 1 hour^ 
The reaction mixture was evapoased in-vacuo to dryness, suspended in 10 ml of 
CH2a2 >i>d dropped in 5 ml of ice-cooled 28% Me2NH/EtOR 
The solution was stirred at room temperature overnight, then 15 ml of 28% 
Me2NH^tOH were added and the reaction mixture was heated at 60 "C in a pan- 
apparatus. 

The mixture was evaporated in-vacuo to dryness, dissolved in 20% dnic acid and 
washed with EtOAc. The aqueous layer was basified with 2 N NaOH and exuact^d 
with EtOAc; the organic layer was washed with brine, separated, dried over Na^S04' 
and evaporated in-vacuo to dryness to afford 1 .4 g of the crude product 
!This product was triturated with warm i-Pr20 to yield 0.86 g of the title compound. 

C29H30N4O2 
M.P. = 189-191 °C 
M.W. = 466.59 

[alD** = - 63.1 (c = 0.5, MeOH) 

LR. (KBr): 3230; 3180; 1670; 1630; 1540 cm-1. 

300 MHz iH-NMR (PUSO-ds): 5 9.41 (s. IH); 8.97 (d, IH), 8.08 (d, IH); 7.81 (dd, 

IH): 7.70-7.59 (m, 4H); 7.49-7.26 (m, 8H); 5.00 
(dt. IH); 2.55 (s, 2H); 1.97 (s. 3H); 1.90-1.65 (m, 
2H);0.93(t.3H). 

MS (EI; source 180 »C; 70 V; 200 mA): 466 (M+.); 331; 58. 
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EXAMPLE 105 

N-<a,a-Dimethy]bezizyl)«3-hydrozy<2-phenylqix^ 

carboxamide 

2.0 g (7.5 mmol) of 3-hydro3cy-2-phenylquinoline-.4-carboxylic acid were 
dissolved, under nitrogen atmosphere, in 70 ml of dzy THF and -30 ml of 

1.02 g (7.5 minol) of cumylamine and 1.12 g (8.3 mmol) of N- 
hydroxybenzotriazole (HOBT) were added and the reaction mixture was 
cooled at -lO^^C. 

1.71 g (8.3 mmol) of DCC, dissolved in 20 ml of CJH2CI2, were added 
dropwise and the solution was kept at -5°- 0*^C for 2 hours and then at 
room temperature overnight. The precipitated dicydohexylurea was 
filtered off and the solution evaporated in-vacuo to dryness. The residue 
was dissolved in CH2CI2 and washed with H2O, sat sol. NaHCOs, 5* 
citric add, sat. sol. NaHCOs and brine. 

The organic layer was separated, dried over Na2S04 and evaporated in- 
vacuo to dzyness; the residue was dissolved in 20 ml of CH2CI2 and left 
overnight. Some more dicydohexylurea precipitated and was filtered o£F. 
The solution was evaporated in-vacuo to diyness to obtain 1.4 g of a crude 
product which was flash chromatographed on 230*400 mesh silica gel, 
eluting initially with hexane/EtOAc 9/1 and then hezane/EtOAc 8/2 to 
afford 0.4 g of the purified product which was recrystallized twice firom U 
PK}H to yield 0.15 g of the title compound. 

C25H22N2O2 

M J. = 166-169^C dec. 

M^W, = 382.47 

I.R. (nujol): 3200; 1650; 1580; 1535 cinr\ 

300 MHz iH-NMR (DMSO-dg): 5 9.56 (s, IH); 8.92 (s br, IH); 8.00.7,94 (m, 

3H); 7.76 (d br, IH); 7.63-7.45 (m, 7H); 7.36 (dd; 
2H); 7.24 (dd, IH); 1.72 (s, 6H). 

MS (EI; source 180 *^C; 70 V; 200 mA): 382 (M+.); 264; 247; 219; 119. 

iaCAMPLElbS 

N-(oC)a-Dimethylbeii2yl)*3*amiiio-2-phenylqainoline-4^ 

• ■ • ' ( 

2.0 g (7.6 mmol) of 3-amino-2-phenyIquinoline-4-carboxylic add were 

dissolved, under nitrogen atmosphere, in 70 ml of dry THF and 30 ml of 

CH3CN. 
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1.02 g (7.6 mmol) of cumylamine and 1.12 g (8.3 mmol) of N- 
hydroxybenzotriazole (HOBT) were added and the reaction niixtare was 
cooled at -lO^'C. 

1.72 g (8.3 nunol) of DCC, dissolved in 20 ml of CH2CI2, were added 
dropwise and the solution was kept at -5**- O^C for 2 hours and then at 
room temperature overnight. The precipitated dipydohexylurea was 
filtered off and the solution evaporated in-vactio to dryness. The residue 
was dissolved in CH2CI2 and washed with H2O, sat soL NaHCOs, 5% 
citric acid, sat. sol. NaHCOs and brine. 

The organic layer was separated, dried over Na2S04 and evaporated in- 
vacuo to dryness; the residue wias dissolved in 20 ml of CH2CI2 and left 
overnight. Some more dicydohexylurea precipitated and was filtered off. 
The solution was evaporated in-vacuo to dryness to obtain 2*0 g of a crude 
product which was flash chromatographed on 230-400 mesh silica gel, 
eluting with hexane/EtOAc 6/4 containing 1% of conci NH4OH to afford 

0. 9 g of the purified product which was recrystalUzed fi-om hexane/EtOAc 
1/1 and then Scorn i*PrOH to yield 0.45 g of the title compound. 

C25H23N3O 
M.R = 166-168^0 
M.W.=: 381.48 

1. R. (nujol): 3460; 3360; 3220; 1667; 1605; 1627 cm'l. 

300 MHz iH-NMR (DMSO-de): 5 9.05 (s, IH); 7.87 (dd, IH); 7.74-7.68 (m, 3H); 

7.60-7.42 (m. 7H); 7.37 (dd. 2H); 7.24 (dd, IH); 
4.74 (s,2H); 1.71 (s,6H). 

MS (EI; source 180 «C; 70 V; 200 mA): 381 (M-H.); 263; 218; 1 19. 

EXAMPLE 107 

(-)-(S)-N-(a-Ethylben2yl)-5-methyl-2-phenyiqui^ 
carbozamide 

0.80 g (3.04 mmol) of 5-methyl-2-phenylquinoline-4-carbmqrlic add were 
dissolved, under nitrogen atmosphere, in 30 ml of dry THP and 12 . ml of 
CH3CN. 

0.43 g (3.20 mmol) of (S>:(-)-a-ethylben?ylamine and 0.78 g (5.78 mmol) of 
N-hydrozybenzotriazole (HOBT) were added and the reaction mixture was 
cooled at -10*^0. 

0.69 g (3.34 mmol) of DCC, dissolved in 5 ml of CH2Cl2» were added 
dropwise and the solution was kept at -S*"- O^C for 2 hours and then at 
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room temperature overnight. The precipitated dicyclohexyiurea was 
filtered off and the solution evaporated in-vacuo to dryness. The residue 
was dissolved in CH2CI2 and washed with H2O, sat. sol. NaHCOs, 5* 
citric acid, sat. sol. NaHCOs and brine. 

The organic layer was separated^ dried over Na2S04 and evaporated in- 
vacuo to dxyness; the residue was dissolved in 10 ml of CH2CI2 and left 
overnight. Some more dicydohexylurea precipitated and was filtered oSL 
The solution was evaporated in-vacuo to dryness to obtain 1.15 g of a 
crude product which was flash chromatographed on 230*400 mesh silica 
gel, eluting with hexane/EtOAc 6/2 containing 0.5% of cone. NH40ia to 
afiFord 0.47 g of the purified product which was recrystallized i5:T)m i-Pr20 
containing some drops of EtOAc to yield 0.36 g of the title compound as a 
white powder. 

C26H24N2O 
MJ>. = 189-192 ^'C 
M.W. = 380.49 

= • 3.8 (c = 0.5, MeOH) 
LR. (KBr): 3280; 3070; 3020; 1635; 1545 cm-1. 

300 MHz iH-NMR (DMSO-de): 5 9.20 (d, IH); 8.23 (d, 2H); 7.93 (d, IH); 

7.78 (s, IH); 7.20-7.70 (m, lOH); 5.00 (dt, 
IH); 2.38 (s broad, 3H); 1.70-1.90 (m, 2H); 
0.95 (t,3H). 

MS {EI; source 180 ^C; 70 V; 200 mA): 380 (M+.); 246; 218. 
EXAMPLE 108 

(I^S)-N-[a-(l-Hydrozyeihyl)benzyl]-3-methyl-2-phenylq 

carboxamide 

Prepared as described in Ex. 1, starting bom 11.08 g ( 39.33 mnwl) of 
crude 3-methyl-2-phenylquinoline-4-carbonylchloride, 4.87 g (32.20 mmol) 
of l-phenyl-2-hydroxypropylamine and 10.33 ml (74.14 mmol) of TEA in 
150 ml of a 1:1 mixture of dry C!H2Cl2 and CH3CN. 
The precipitated TEA hydrochloride was filtered off and the filtrate 
concentrated in-vacuo to diyness; the residue was dissolved in CR2CI2 
(100 ml) and washed with a sat. sol. of NaHCOs, % citric add and 
brine. The oiganic solution was dried over Na2S04 and evaporated in- 
, vacuo to dryness to obtain 13.23 g of an oil, which was crystallized from i- 
Pr02 (100 ml) containing 6 ml of i-PrOH to yield 9.14 g of the title 
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compound as an ofF-white solid. 

C26H24N2O2 
M.P. = 163-165 
M.W. = 396.49 

IJl. (nujol): 3400; 3260; 1635; 1580 cm-1. 
EXAMPLE 109 

(B,S)-N-[a-(MethylcarbonyI)benzyI]-3«methyI-2-phenyIqii^ 

carbozamide 

Prepared as described in Example 96, starting from 3.25 g (25.60 mmol) of 
oxalyl chloride, 3.88 g (49.66 mmol) of DMSO, 8.2 g (20.68 mmol) of (R,Sk 
N-[a-(l-hydroxyethyl)benzyl]-3-methyl-2-phenylqiiinoline-4-carbox^ 
(compoimd of Ex. 108) and 15-72 ml (112.76 mmol) of TEA in 230 ml of 
diy CH2CI2. 

The reaction was quenched with 40 ml of H2O and the organic layer 
separated and washed with 20% citric add, sat. soL NaHCOs and bxine. 
The organic solution was dried over Na2S04 and evaporated in*i;acuo to 
dryness to afford 9.4 g of the crude title compound as an oil. This residual 
oil was flash chromatographed on 230-400 mesh silica gel, eluting with a 
mixture of hexane/ethyl acetate 70 : 30 contaiiiing 1% of cone. NH4OH to 
afford 7.7 g of the purified product which was crjrstallized from a mixture 
of EtOAc/hexane 1 : 3 respectively, to yield 6.0 g of the pure title 
compound. 

C26H22N2O2 
MP. = 156-158 
M.W.r= 394.48 

LR. (ntgol): 3270; 3180; 1735; 1725; 1660; 1630; 1527; 1460 cm^l. 

300 MHz iH-NMR (DMSO-de): 5 9.53 (d, IH); 8.01 (d, IH); 7.73 (dd. IH); 

7.62-7.35 (m, 12H); 5.97 (d. IH); 2.30 (s to. 3H); 

2.18 (s,3H). 

MS (EI; source 180 ^C; 70 V; 200 mA): 394 (M+.); 352; 351; 246; 218; 217. 

EXAMPLE 110 

CBfS)-N-[a-(Ethyl)-4-pyridylmethyl]-2-plijenylqiimolm 

carboxamide 



4.12 g (16.52 mmol) of 2-phenylquinoline-4-carboxylic add were dissolved, 
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under nitrogen atmosphere, in 40 ml of dry CH2CI2 and 30 ml of THF. 

1.50 g (11.01 mmbl) of l-(4-pyridyl)-n-propyl amine and 2,23 g (16.52 

mmol) of N-hydroxybenzotriazole (HOBT) were added and the reaction 

mixture was cooled at 0*^0. 

3.41 g (16.52 mmol) of DCC, dissolved in 26 ml of dry CH2CI2, were added 
dropiwise and the solution was kept at O^'C for 2 hours and then stirred at 
room temperature &r 36 hours. The precipitated dipydohezylurea was 
filtered off and the solution evaporated in-vacuo to dxyness. The residue 
was dissolved in 100 ml of CH2CI2 and washed with H2O, 10% K2C03» 
5% citric add and brine. 

The organic layer was separated, dried over Na2S04 and evaporated in- 
vacuo to dryness; the residue was dissolved in 30 ml of CH2CI2 and left 
overnight. Some more diq^ohexylurea precipitated and was filtered o£r. . 
The solution was evaporated in-vacuo to dryness to obtain 3.5 g of a crude 
product which was recrystallized three times fit)m i-PrOH to 3deld 0«91 g 
of the title compound. 



C24H21N3O 
MJ>. « 218-219 ^'C 
M.W.=: 367.45 

LR. (KBr): 3260; 3060; 1648; 1595; 1545; 1350 cm-1 

300 MHz iH-NMR (DMSO-de): 5 9.33 (d, IH); 8.58 (d, 2H); 8.33 (dd, 2H); 8.15 

(d, IH); 8.14 (s, IH); 8.03 (d. IH); 7.82 (dd, IH); 
7.66-7.52 (m„4H); 7.47 (d, 2H); 5.05 (du IH); 1.85 
(dq,2H);1.00(l,3H). 

MS (EI; source 180 ^C; 70 V; 200 mA): 367 (M+.); 338; 232; 204. 

EXAMPLE 111 

(B»S)*N-[a-(EtliyI)-2-tU6nylniethyI]-^ 
carbozamide 

1.40 g (8.00 mmol) of H2-thienyl>-n-propyl amine hydrochloride and 2.45 
ml (17.60 mmol) of TEA were dissolved, under nitrogen atmosphere, in 50 
ml of dry CH2CI2 and 30 ml of (3H3CN- 

2.0 g (8.00 nxmol) of 2-phenylquinoline-4-carboxyIic add and 1.30 g (9.60 
mmol) of N-hydrbxybenzotriazole (HOBT) were added. 
2,48 g (12.00 mmol) of DCC, dissolved in 30 ml of dry CH2CI2, were added 
dropwise and the solution was stirred at room temperature for 36 hours. 
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50 ml of 10% HCl were added and the solution stirred for aditional 2 
hours. The precipitated dicydohe^^lurea was filtered off and the organic 
layer washed with 10% citric add and 10% K2CO3. 
The organic layer was separated, dried over Na2S04 and evaporated in- 
vacuo to dryness. The crude product was flash chromatographed on 230- 
400 mesh silica gel, eluting with a mixture of hexane/EtOAc/t]!H2Cl2 80 : 
15 : 0.5 to afford 2.0 g of a yellow oil which was crsnstallized firom a 
mixture of toluene/he3cane to yield 0.9 g of the pure title compound as 
white OTstals. 

C23H20N2OS 
MJ>. = 134-137 
MW. = 372,49. 

IJR. (KBr): 3230; 3060; 1630; 1590; 1545 cm-1. 

300 MHz iH-NMR (DMSO-de): 5 9,33 (d, IH); 8.30 (dd, 2H); 8.15 (d, IH); 8.13 

. (d, IH); 8.08 (s, IH); 7.84 (ddd, IH); 7.68-7.51 (m, 

4H); 7.44 (dd, IH); 7.11 (d, IH); 7.02 (dd, IH); 

533 (dt, IH); 2.10-1.88 (m, 2H); 1.05 (1, 38). 
MS (EI; source 180 ^'C; 70 V; 200 mA): 372 (M+.); 343; 232; 204. 

EXAMPLE 112 

('►)-(S)-N-(a-EthylbenzyI)-3*dimethylamiiiomethyl-2* 
phenyl4uinoIine-4H»surboxanude hydro 

5.60 g (2L27 mmol) of 3-methyl*2*phenylquinoIine-4-carboxylic add were 
dissolved in 100 ml of dichloroethane. 

7.60 g (42.50 mmol) of N-bromosuccinimide and 0.52 g (2.00 mmol) of 
dibenzoyl peroxide were added and the solution refluxed for 24 hours. 
The reaction mixture was evaporated in-vacuo to dryness, suspended in 
100 ml of 33% Me2NH/BtOH and stirred overnight at room temperature. 
The solution was evaporated in-vacuo to dryness, dissolved in 50 ml of 
20% K2CP3 and evaporated again in-vacuo to dryness. 50 ml of water 
were added to the residue and the solution^ acidified with 37% HCl, was 
evaporated in-vacuo to dryness. 

The crude residue and 10.8 ml (77.20 mmol) of TEA were dissolved in 50 
ml of CH2CI2, 50 ml of THF and 100 ml of CH3CN. 
3.00 g (22.20 mmol) of (SK-)-a-ethylbenzylamine, 0.78 g (5.78 mmol) of N- 
hydroxybenzotriazble (HOBT) and 11.9 g (57.90 mmol) ojFDCC were added 
and the solution was stirred at room temperature oveniight. 
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The precipitated dicyclohexylurea was filtered off and the organic layer 
evaporated in-vacuo to dryness. 

The brown oily residue was dissolved in 100 ml of CH2CI2 and the 
precipitate was filtered off. The filtrate was extracted three times with 
40% citric add. The acqueous layer, basified with solid K2CO3, was 
extracted with CH2CI2; the organic soluticni dried over Na2S04 and 
evaporated m-vocuo. to dzyness afforded 10 g of a brown oil. 
The crude in'odixct was flash chromatpgraphed on 230-400 mesh silica gel, 
eluting with a mixture of i-Pr20'CH2Cl2 9 : 1 to afford 2.5 g of a white . 
solid which was dissolved in toluene and left overnight. 
The DCU precipitated was filtered and the solution, treated with 
. ethanolic HC1» was evaporated in-vacuo to dryness. The crude product was 
recrystallized firom a mixture of toluene/EtOH to yield 0.7 g of the pure 
title compound as colourleiss czystals. 

C28H29N3O-HGI 
MJ>. = 164-167 ''C 
M.W. = 460.02 

ta]i>20 = + 25.3 (c = 1, MeOH) 

IJl. (KBr): 3440; 3150; 3020; 2560; 2460; 1650; 1540 cm'^. 

300 MHz iH-NMR (DMSO-dei 353 K): 5 9.70 (s br, IH); 8.10 (d. IH); 7.85 

(dd. IH); 7.80 (s br, IH); 7.70-7.10 (m, 12H); 

5.15 (dt, lH); 4.38-4.20 (m, 2H); 2.30 (s, 

3H); 2.22 (s. 6H); 2.10-1.82 (m, 2H); 1.00 (t, 

3H). 

MS (EI; source 180 *^C; 70 V; 200 mA): 423 (M+.), 380» 288. 
EXAMPLE 113 
(S)"N-(a*EthylbeiizyI)-3-methyl-7-methoxy-2-phenylq 
. carbozamide 

Pxepaied as described in Ex. 1, starting 6rom 1J27 g ( 4.09 mmol) of crude 
3-methyi-7-methoxy-2-phenylquinoline-4-carbonylchloride, 0.55 g (4.09 
xnmol) of (SM-)-a-ethylbenzylamine and 1.71 wl (12-27 mmol) of TEA in 
24 ml of dry CH2CI2 and 1 ml of DMF to help solubility. The reaction 
mijdnire was stirred 12 hours at room temperture. 

After being concentrated in-vacuo to dryness, the residue was dissolved in 
CH2CI2 (30 ml) and washed with 10% NaHCOs, 5% citric acid and brine. 
The organic solution was dried over Na2S04 and evaporated in-vacuo to 
dryness to obtain 1;87 g of a crude product, which was flash 
chromatographed on 230^00 mesh silica gel, eluting with a mixture of 
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hezane/EtOAc 70 : 30 to afford 0.350 g of a yellow oil. 

C27H26N2O2 
M.W.r: 410.51 

IJt. (KBr): 3240; 2965; 2930; 1635; 1535; 1220 

E3CAMPLE 114 

(S)-N-(a-£fJiylbeiizyl)-3-aiiiino-5-metfayl-^^ 

carboxamide 

0.75 g (2.64 znmol) of 3-aimno-5-xziethyI*2-phenyIquinoline-4-carboxylic 
^dd were dissolved^ under nitrogen atmosphere, in 30 ml of dry TBF and 
10 ml of CH3CN. 

0.38 g (2.83 mmol) of (S)-(-)-a-ethylben2?ylamine and 0.69 g (5.18 mmol) of 
N-hydroxybenzotriazole (HOBT) were added and the reaction mixture was 
cooled at -lO^'C. 

0.61 g (2,97 mmol) of DCC, disisolved in 5 ml of CH2CI2, were added 

dropwise and the solution was kept at -5^- 0°C for 2 hours, heated at 50 •C 

fer 4 hours and then left at room temperature overnight. 

The precipitated dicydohexylurea was filtered ojff and the solution 

evaporated in-vacuo to drynesis. The residue was dissolved in C!H2Cl2 and 

washed with H2O, sisit. soL NaHCOa, 5% dtric add, sat. sol. NaHCOa and 

brine. 

The organic layer was separated, dried over Na2S04 and evaporated in- 
vacuo to dryness; the residue was dissolved in 10 ml of CH2CI2 and left 
overnight. Some more dicydohexylurea predpitated and was filtered off. 
The solution was evaporated in-vacuo to dryness to obtain 0.86 g of a 
crude product which was flash chrcnnatographed on 230-400 mesh silica 
gel, eluting with CH2Cl2/ftieOH/conc. NH4OH, 90 : 10 : 0.5 respectively, 
to afford 0.41 g of the title compound as an oil. 
C26H25N3O 
M.W. = 395.50 

UL (KBr): 3480; 3390; 3230; 3020; 1635; 1615; 1545 cm-1 
EXAMPLE 115 

(S)-N-(a-Ediylbenzyl)-3-methbxy-5-methyI-2«phenylqiiinoIm 

carboxamide 

1.29 g (4.40 mmol) of 3-methozy-5-methyl-2-phehylquinoline-4-carb6zylic 
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add were dissolved, under nitrogen atmosphere, in 40 ml of dry THF and 
20.mlofCH3CN. 

0.63 g (4.62 nimol) of (SH-)-a-ethylben^laznine and 1.13 g (8.36 nunol) of 
N-hydroxybenzotnazoIe (HOBT) were added and the reaction znizture was 
cooled at -lO^C. 

1.0 g (4,84 mmol) of DCC, dissolved in 5 ml of CH2CI2, were added 

dropwise and the solution was kept at r5^- O^C for 2 hours, heated at 50 

for 4 hours and then leiEt at room temperature overnight. 

The precipitated diqrdohexylurea was filtered off and the solution 

evaporated in-vactio to dryness. The residue was dissolved in CJH2CI2 and 

washed with H20/5at. soL NaHCOs, 5% citric add, sat sol. NaHCOs 

brine. 

The organic layer was separated, dried over Na2S04 and evaporated in- 
vacuo to dryness; the residue was dissolved in 20 ml of CH2CI2 and left 
overnight. Some more dicjrdohezjdurea predpitated and was filtered off. 
The solution was evaporated in-vqcuo to dryness to obtain 2.45 g of a 
crude product which was flash chromatographed on 230*400 mesh silica 
gel, eluting with hezane/EtOAc 7 : 2 containing 0,5% of cona NH4OH, to 
sdBford 0.28 g of the title conipotmd as . sm oil^^^ 

C27H26N20^ 
M.W. = 410.52 

LR. (KBr): 3270; 3020; 1635; 1535 cm-1. 



79 



wo 95^32948 



PCT/iy95A)2000 




CO 

a; 

E 

cc 
>^ 
H 



o 

CO 

c 
o 

E 
8 

i 

o 



o 



o< © O 



So. 



Il 
J I 



n r sj-^; pii 2: £| 2i: 



CM 



0\ 

SO : 



Ol O 



o: 

\0' 



O- 



ON •; 

NO: 

I : 
OO : 
VO : 
CN : 



OO . cs •! On : O 



ON I VO : 



. On : ^ ; 



00: 



VO : 
NO; 



U: CN fSE O 
OV r4 Z i <^ 

^ X^- %{ X: 



jrs[ X: r» Xj j«i 

Ol - Oi O: 

C* CM en* <M m 

2: Oi 2i Oi 21 

o» m »oi m ov 

Xi Xi Xi 

«0 m ix fo io' 

.<M X «^ X <^ 



2^: cqj CO: e/5 
&: oCi CC\ U 



C ft* 



X: X 



X: X 



Xi O 

81 



.as; 

CM 

Oi 

CO 

Zi 
Xi 



*l 61 d oj o 

<n: o: r| f5 

<W X i X i >5i 

ov lo' )Q 



CO : CO 



Ui U 



X; X Xi X' xi X: XI X- XI X: X 



^ 1 

X: 

Xi £1 
U^ Ui ^1 

=1 x1 o| 



Xi 

i 

u. 



in* 

I 



£1 £ 



XI X. 



X. X 
X- X 



Si 

Oi 

o\ 

Ui 



Si Si 

O: Oj 
O Oi 
U. Ui 



a>i 

Si 
Oi 

u; 



x; XI Xi X 



X: X 



X| Xj x:: x| xj x^ Xi 5 



X 

^ ^ I : I i 

Si p^i Si SSi tSl uii S 

Xi • i: . i 

U[ i i 



il , 

Zi 

Xi 5 

§1° 

Xi 
2i 



x; X 
x: X 

4= «■ 



1 s 



si:? 

»; X 



I!* 



s 

^i O 
#5 



sis. Sl£:£|£;£ 



Si si si a 



0\ ON 



VO:' >0 P**: 00 
ON : 0\ On : .ON' 



§;i i. 2 



o; o 



1 21 2: 



I 

CO 

OO 



CO 



80 



SUBSTITUTE SHEET (RULE 26) 



wo 95/32948 



PCT/EP9S/020aO 



•5 






> 


1 i \\ 


: 

1 
1 


i mi 

12! 

: J 


I 


1 ' ! 


Melting 
point " 
C 




OO: O 
> «0: ^ 

* r 

) \0'^ O 
>». V^: »- 
- 1 


5. t 

• z 




: 

■»■ ! 

D : 




3* o 


Molecular 
formula 


C 

?e 

r 
U 


>. o S 

5 S I 

J : 


> C 
^. c 

J 2 

5.1 
u 


H 

)■■ * 

c 

1 

i U 


M 

S 6 


'4 

^ i 

iC 


1 

?! 


♦ 




1 ^ 

1 o^i a: 


r « 
1 CO 

of 














si £ 




i ^ 




£ 


£' 










B 


2 
X 

u 




X 
2 


o 






s 


" K 


XI 


X 


■ r 


^1 


m 




s 






xl 


33 


X 


X 


X 








X 


XI 


X 


x{ 


X 


X 




CH(OH)Me 


^! 


as 




u 








■A . 




d« ■ 


> : 


1 


.JZ 
CUi 


CO: 


2! 




Ex. 


i 

OO: 
O: 
*^ ; 


0| 


si 

: 


^ f ^ 



81 



wo 95/32948 



PCT/EP95/02000 




in which: 



At is an optionally substituted phenyl naphthyl or C5.7 cycloaOcdienyl gioup» or 
an optionally snhstitutBd single or fused ring heterocyclic group, having 
aromatic character, containing from 5 to 12 ring atoms and comptising up to 
10 four hetero-atoms in the or each ring selected from S, O, N; 

R is linear or branched Ci^g alkyl, C3.7 cycloalkyl, C4.7 cycloalkylalkyl, 
optionally substimted phenyl or phenyl C1.6 aUcyl an optionally substituted 
five-membered hetexoaroniatic ring comprising up to four hetero^ 
selected from O and hydroxy alkyL amino Cx-6 Ci.^ 
IS alkylaminoalkyl, di Cj^ alkylaminoalkylt acylaminoaOcyl, C|.g 
allc30xyalkyl, C1.5 alkylcarbonyl, carboxy, Ci^ aDcoxyxcarbonyl, C]^ 
alkoxycarbonyl alkyU aminocarbonyU aDcylaminocarbonyl, di Cj. 
5 alkylaminocarbonyl* halogeno alkyl; or is a group -(CH2)p- when 
cyclized onto Ar» where p is 2 or 3/ 
20 Ri and R2» which may be the same or different, aie independently hydrogen or 
linear or branched aDcyl, or together fonn a KCH2)n- group in 
represents 3. 4, or 5; or Ri togedier widi R forms a group *(C^2)q** ^ ^^^.th. 
qis2t3.4or5, 

R3 and R4, which may be the same or different are independently hydrogen, Cj.g 
25 linear or branched alkyl, C1.5 alkenyU aiyU Cj^g alkpxy, hydroxy, halogen, 
nitro, cyano, carboxy, carboxamido, sulphonamido, alkoxycaitonyl, 
ttifluorometbyl, acyloxy, pbthalimido, amino, mono- and di-Ci.5 aOcylamino, 
rO(CH2)rNT2» in wMdi r is 2, 3, or 4 and T is hydrogen or Cj^ 
forms with the adjacent nitrogen a group 
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in which V and aie independently hydrogen or oxygen and o is 04 or 2; 
-0(CH2)s-OW2 in which s]s2,3»or4andWis hydrogen or C aDqrl; 
hydroxyalkyl, aminoalkyl, mono-or di-alkylaminoalkyU acylamino» 
5 alkylsulphonylamino, aminoacylamino, mono- or di-alkylaminoacylamino; 
with up to four R3 substituents being present in the quinoline nucleus; 
or R4 is a group r(CH2)r when cyclized onto R5 as aiyl, in which t is 1, 2, or 
3; . 

R5 is branched or linear Ci^ alkyt C3.7 cyclpa^ 
10 . optionally substituted azyl, or an optionally substituted single or fused ring 
heterocyclic group, having aromatic character, containing firom 5 to 12 ring 
atoms and comprising up to four heteiD-atoms in the or each ling selected 
&omS.O,N; 
XisO,S,orN-C^. 

15 

2i A compound according to daim 1 in which: 

Ar is phenyl, optionally substituted by Ci^j alkyl or halogen; thienyl or zCs^j 

cycloaUcdienyl group; 

20 3. A compound according to claim 1 or 2 in which: 

. R is C1.6 alkyl Ci.6 alkoxycarbonyl, C1.5 alkylcarbonyl or hydroxy Ci^ alkyL 

4. A compound according to any one of claims 1 to 3 in which: 
Rj[ and R2 are eadi hydrogen or Ci^ aOcyL 

25 

5.. A compound according to any one of claims 1 to 4 in which: 
. R3 is hydrogen, hydroxy, halogen, Ci^ aDcoxy or Ci^ alkyL 

' 6. A compound according to any one of claims 1 to 5 in which: 
30 R4 is hydrogen, Ci^ alkyl, C|.6 alkoxy, hydroxy, amino, halogen, aminoalkoxy, 
mono- or di-alkylaminoalkoxy, mono- or di-aDcylaminoalkyl, phthaloylalkoxy, 
mono- or di-alkylaminoacylamino or acylamino; 

7. A compound according to any one of claims 1 to 5 in which: 
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R5 is phenyl, ihienyl, furyl, pyrryl or thiazolyL 

8. A compound of f onnula (I) accoiding to claim 1 » or a salt or solvate 
thereof, in which: 

5 Ar is phenyl 2-chlorophenyl,2-lhienyl or cyclohexadienyl; 

R is methyl, ethyl, n-propyl, -CCX)Me, or -COMe; 
R) and R2 are each hydrogen or methyl; 
R3 is hydrogen, methoxy, or hydrbxjr; 

R4 is hydrogen, methyl, ethyl, methoxy, hydroxy, amino^ chlorine, 
10 . bromine, dimeihylaminoethoxy, 2-(l-phthaloyl)ethoxy, 

aminoethbxy, 2-(l-pyrrolidinyl)ethoxy, dimethylaminopropoxy, 
dimethylaminoacetylamino, ace^lamino, or dimethylaminomethyl; 
R5 is phenyl, 2-thienylv 2-furyI, 2-pyiiyl, 2-diiazolyl or 3-thienyl; 
and X is oxygen. 



15 



9. A compound according to any one oif claims 1 to 7, or a salt or 
solvate thereof, of formula (la) . 




20 



25 



(la) 



inwhich 

^ ^2\^3 and R4 are as defined for. formula (I), in any one of claims 1 to 7 and 
Y and Z, which may be the same or different, are eadh Ar as defined for formula 
(Din claim 1 or2. 

10. A compound according to claim 9, of formula (lb): 
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(lb) 

in which R« R2» R3 and R4, Y and Z are as defined in Claim 9^ 

5 11. A compound according to claim 1 selected fiom the group consisdng of: 

(R,S)-N-(a-methylbenzyl)-2-phenylquinoline-4-carboxamide; 
(+>(S)-N-{a-methyIbenzyl)-2-phenylquinoline-4-cart)Oxa^ 
(->(R)-N-(a-methylben2yl)-2-phenylquinbline-4-carboxamide; 
10 (R,S)-N-[aKmeihoxycarbonyl)benzyl]-2-phenyIqpiinoto^ 
carbdxamide; 

(+HS)-N-[ar(metfaoxycarbohyl)benzyI]-2-phenylqum 
carboxamide; 

(-)-(R)-N"[a-(methoxycarbonyl)benzyl]-2-phenylquinoline-4- 

15 carboxamide; 

(R,S)-N-[a*<methoxycarbonyl)ben2yI]-7-methoxy-2-phenyIqu^ 
carboxamide; 

(R^VN-[a-<methoxycarbonyl)benzyI>7-hydroxy-2-phenyIqu^ 
carboxamide; 

20 (R,S)-N-ia-(carboxy)benzyl]-7^eflioxy-2-phenylquinoline-4- 
carboxamide hydrochloride; , 
(R.S>N-[a-(methylanimocarbonyl)ben^I]-2-phenylqu^ 
carboxamide; 

(R,S>N-Ia-(metiioxycarbonyI)ben2yQ-2-(2-thienyl)quinoIine-4- 

25 carboxamide; 

(R.S)-N-[a-(medioxycarbonyl)bemyl]-2-(2rfi^ 

carboxamide; 

(R,S)-N-[a-(methoxycarbonyl)benzyl]-2-(4-pyridyl)quinolii^ 

carboxamide; . 
30 (R,S)-N-[a*(meUiox^:arbohyI)*2-thienyhnetbyl]-2-phenylqum 

carboxamide;. 

(R,S)-N-[a-(meth6xycarbonylmethyl)benzyI]-2-phenylquinoli^^ 
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carboxamide; 

(-)-(R)-N-[a-(methoxycarbonyl)-l,4<ycIohexadienyImeihyl]-2- 

phenyIqxiiiioIine-4-caitoxaimde; 
{R,SVN-[a-(l-hydrdxyethyI)benzyl>2-ph^ 
5 single diast; 

(R,S>N*(a-«thylbenzyl>3-metboxy*2-phenyIguinolifle-^^ 
(R,S>N-(a-ethylben27l)-3-n-baQrl.2-pfaenyIgi^ 
(R,S>N-(a-(raethoxycarbonyI)benayI]beiizo-13<ycloheptadto 

b]quinoIine-8-carboxaniide; 
(R,S)-N-(a-^thyIbenzyl)-3-hexyl-2-phenyIquinoline-^^ 
(-)-(S)-N-(a'^thylben^I>3-methyI-2-phenylquinoline-4^ 
(+)-(R)-N*(a-«thyIbeiiqrI)^3^ethyl-2-phenylqu^ 
(R,S)-N-[a-(methoxycarbonyl)beiuyD52-(2-m^ 

4-carboxamide; 
(R,S>N-(a-«thylbenzyl)-3-phenyl-2-phenylquinbline-4^^ 
(R,S)-N-[a-(methoxycarbohyl)ben2yl]-2-(2-fluon)p 

carboxamide; 
(R,S>N-[a-(ethyl>3,4-dicliloroben2yO-2-pheny^ 
carbaxamxde; 

20 (R.S)-N-[a-(hydrDxymeAyI)baizyI>2-phenyIqiiinol2^^ 

(R,S)-N-(a'^thyIben:grI)-2-phenyIqiiinoline4-carboxamide; 
(R,S)-N-[a-(methoxycarbonyI)benxyI]-3-mettyl^^^ 

carboxamide; 
(R,S)-N-(a-<thylbenzyl)-3-methyl-2-phenylqiiinolim 
25 (R,S)-N*[a-(methoxycarbonyl)ben27l}*1r<^hIoro-2-pte 
carboxamide; ^ ^ 

(R,S)-N-[a-(metho}Qrcari)onyI)beo2yI]-6-metbyl-2-^^ 
carboxamide; 

(R,S}-N-[a-(metboxymetfayI}beiizyl]-2-phenylquinoline-4-caiboxam 
3d (R,S)-N^[a-(methoxycarbonyl)benzyl]'^Woio^ 
carboxamide; 

(R,S)-N-[o^-(metfaoxycarbonyl)benzyQ-3Hetbyl-2-phei^ 
carboxamide; 

(R,S)-N-(a-n-prdpylben2yl>2-phenylquinoIine-4<arb^ 
35 (R»S)-N-(a-ethylbenzyl)-3-ethyl-2-phenyIqoinoline-^^ . 

(R,S)-N-{a-ethyIbenzyl)-3-phthaliniido-2-phenylq^ 
carboxamide; 

(R,S)-N-(a-^thylben2yl)-3-n-propyl-2rphenylquinoliiie-4-c^ 
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(-HS)-N-(a-cthylben2yl)-6^>rc>mo-3-meth^^^^ 

biomophenyl)quinoliDe-4<aiboxamide; 
(-HS)-Nr(a-«thyIbenzyl)-6-bromo-3-methyI-2-pte^ 

carboxamide; 

5 (R,S)-N-[a-(methoxycaxi)onyl)benzyI]-6-metboxy-2*phenyIqumol^ 
carboxamide; 

(R^>N-[a-(methoxycarbonyl)beiizyl]-2-(2-benzofuiyl)^ 
carboxamide; 

. (RtS)•N-[(l^-^phenyI)etbyI^2-phenylquinoline-4<arboxa^ 
10 (R^VN-(a-trifluoromethylbenzyl)-2-phenylquinoIine^t^^ 
(-HS)-N-(a-ethylben^l)-3-meflioxy-2-phenylquinoline-4-^^ 
(-)-(S)-N-(a-ethylbenzyl>3-ethyl4-phenylquinoline-4<ar^ 
(R,S)-N-[a-(ethyl)-4-chlon>ben2yl]-2-phenylquinoto^ 
(R»S)-N*[a-<methoxycarfoonyl)benzyI]-N-metbyI-2-plienyIqu^ 
15 carboxamide; 

(R,S)'N-[a*<metboxycarbonyl}beiizyq-2-(3-thieDyI)quino^ 
carboxamide; 

(R,S>N-[a-(methoxycaiboayl)benzyI]*5,6Ktihydrobenzo[a]acridiiie-^^ 
cart)oxamide; 

20 (R,S)-N-[a-(methoxycarbpnyl)benzyq-2-<2-pynyI)quin61in^ 
. carboxamide; 
(R,S)-N-[a*(metfaqxycarbonyl)beiu7l^2*(2-tii^ 
carboxamide; 

(R^)-N-(l"indanyl)-2-phenylquinoline-4-carboxamide; 
25 (R,S)-N-(a-n-butylben^l)-2-phenylquinoline-4-carboxamide; 

(R,S)-N-[a-(methoxycarbonyl)beii2yl]-2-(4-methylphenyI)qim 
carboxamide; 

(R,S>NHCa-tep^Ibeiu7l)-2-pbenylquinoliiie-4<a^^ 

(R,S>N-[a-(methoxycarbonyI)benzyI]-2-(2Hnethylphe^ 
30 carboxamide; 

(R,S)-N-[a-(methoxycarbonyl)benzylJ-2-(4-methox)phen^ 
4-carboxamide; 

N-(l-phenylcycIopentyl>2-pbenyIquinoIine-4-carboxamide; 

(R^)-Nr[a<<metbOxycarbonyI)benzyI^2-(4-hydn)xypl^ 
35 carboxaxmde; 

(R^)-N-[a-(methoxycarbbnyl)benryI]-2-(3,4- 

methylendioxyphenyl)quinoline-4-carboxamide; 

NT(oc,a-dimethyIbenzyI)-2-phenyIquinoline-4<ar^ 
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(RJS)*N*[a*(ethyl)-4-methylbeii27l]-2-phenyIqiiino^^ 
{R,S)-N-[a-(methoxycarbonyI)benzyl]-2<3-pyiTyI)quinoline-^ 
carboxamide; 

(R,S)-N-[a-(methoxycart)onyl)benzyl]-2-(3,4.dicMoiophenyl)qmnolm^^ . 

4-carboxamide; 
(-)-(R)-N-[a-(aminomethyl)benzyl]-2-phenylquinoline-^^ 
(*)-(S>N-(a-«tbyIben^I}-3*amin(>-2-phenyIquu 
(0*(S)*N<a'«thylbeiizyI)-3<hIoiD-2-phenylqiiinoline-^^ 
(-)-(S)-N-(a-ethylbexizyl)-3-bn)mc>-2-phenyIquinoline-4-c^ 
(R,S)-N-(a-w^-propyIbenzyl)-2-phenyIquinoIine-4-caA 
(•)-(S)-N-(a-etfaylbeiizyl)-2-phenylqamoline-4-carboxa^ 
(+)-(R)-N-(a-^thylbenzyl)-2i)henyIquinoIine-4<arboxaimd^ 
(R,S)-N-[a-(methoxycarbonyl)benzyI]-6-fluoro-2-phenylquinol^^ 

carboxamide; 
(R,S)-N-[a-(methoxycarbonyI)benzyI]-2<^clohe^ 

carboxamide; 

(R,S)-N-[a'<methoxycarbonyI)benzyI]-2-(3<hIorDphenyI)quinolxne-^ 
' carboxamide; 

(R,S>N-[a-(methoxycarbonyI)beiizyI]-2-(2-^Uoxophenyl)qmnoline-4- 
carboxamide; 

(R,S)-N*(a-ethyIbenzylV3-bydn)xy-2-pfaenylqii2noline-4^^ 
(R^)-N-[a*<methoxycarbonyI)beiizyI]-S-acelyloxy-2-phen 
4-carboxamide; 

(R,S)*N*[a-(methoxycarbonyI)befl27l]-8*hydroxy-2-ptaenylquino^^ • 
carboxamide; 

(R^)-N-[a-(methoxycartonyI)ben2yl>2-(2,4-dichlorophenyI)qiiinolim 
4-carboxamide; 

(-)-(R)-N-[a<<medioxycarbonyl)-4-hydroxybenzyl]-2-phenylq^ 

4-cattoxamide hydrochloride; 
N*diphenyImethyl-2-phenyIquinoliDe-4-carboxamide; 
(->(S)-N-(a-ethylbenqrI).3-hydn)xy-2-phenyIquinoline-4-carboxamide; 
(+)-(R)-N-(a-^thylbenayl>3-hydroxy-2-phenyiquinoliiie^ 

carboxamide; 

(->(R)-N-[a*(methoxycarbonyl)benzyl]*3-hydn>xy*2-phenylqi]i^ 
4-carboxamide; 

(•)-(R)-N*[a-(dime0ylaminomethyI)ben2yl]-2-phenylquinoline-4- 
carboxamide; 

(R,S)-N-[a-<dimethylaminocarbonyl)benzyl]-2-phenylqai]ioline-4- 
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carboxamide; 

(R.S)-N-[a<aiiunocarbonyI)benzyl]-2-pbenyIqumo]ine-^^ 
(R,S)-N-[a-<l-pyiToUdinyIcarfoonyl)benzyl]-2-phenyl^ 
caitoxamide; 

.5 (-)-{R>N-[a-(carboxy)benzyl>2-phenylquinoIine-4-^^ 
hydrochlcdde; 
(R,S)-N-[a-<metboxycarbonyl)benzyI^2-(4-chlon>phen^ 
carboxamide; 

(R)-N-[a*<methoxycarbonyl)-4-methQxybeii^l]-2-phenylquin 
10 carboxamide; 

(R^)-N-[a-(methoxycarbonyl)-a-<methyI)benzyI]-N-meihyl-2- 

phenylquinoline-4-carbQxamide hydrochloride; 
(R,S)-N-[a-<methylcarbonyI)ben2yl]-2-phenylquinoline-4-carb^^ 
(R^)-N-[a-(2-hydroxyethyl)benzyI]-2*phenylquxnQline-^^ 
15 (*>(S)-N-(a-«thylbenzyl)-3-(2-4imetbyIamm 

phenylquiQ0line-4-carboxam2de hydrochloride; 
(*)*(S)-N-(a'«tbyIben37i)-3-acetylamino-2-pfaenylquitto^ 

carboxamide; 

(•)-(S)-N-(a'<thylben2yI)-3-(3-dimethylaminopropoxy>2- 
20 phenylqa]noline-4^carboxaimde hydrochloride; 

(-HS)-N-(a'«diylbenzyl>3*[2-<l-phthaloyl)eihoxy>2-phenyi 

4-carboxamide hydrochloride; 
(*HS)-N*(a-ethylbeii2yl)-3*(2-aminoethQxy)-2-phenylqui^ 
carboxamide hydrochloride; 
25 (+)-(S)-N-(a-^thylben2yl^3-t2-(l-pynt)Udiny«^^ 
phenyIquinoline<4-carboxaxiride hydroddcride; 
(-HS^N-Ca-^thylbem^IjhS-CdtmelbylaminoaceQd^ 

phiBnylquinQline-4-aucboxamide; 
N-<a,aKlimethylben^l)-3-hydroxy-2-phenylquinoliiie-4-carbox^ 
30 N*{o^aKlimethylbeiizyl)-3-amko-2-phenylqiiinoliiie-4-ca^ 
(■?HS)-N-(a-«thylbenzyl)-5-methyI-2-phenylquinoliiie-4-c^ 
(lCs>N-[a-{l-hydroxyethyl)bemgrl]-3-methyI-2-phenyl^^ 
carboxamide; 

(R»S>N4a-(mediylcarbonyI)beii^q-3-methyI-2-phenylqi^^ 

35 carboxamide; 

(R,S)-N-ta-(ethyl)-4-pyridylmethyI]4-phenyIquinoline-4^ 
(R,S)-N-[a-(ethyl^2-thienyhiiethyl]-2-phenylqiJinoline-^^ ; 
(+)-(S)-N-(a-ethyibenzyl)-3-dimethylaminomethyl-2-phenylquinol^ 
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4-carboxamide hydrochloride; 

(S)-N-(a-ethylbenzyl>3-methyl-7-medioxy-2-phenylquino 
carboxamide; 

(S)-N-(a-ethvlbeiizvl)-3-ammo-S-methyl-2-phenylqMinnHnp,^ 
S carboxamide; 

(S)-N-<a-ethyIbenzyI>3-meth03cy-5-methyl-2-phenylqainol^ 
carboxamide; 

12. A compound according to claim 1 substantially as hereinbefore described 
10 withiefeiencetoany one of the Examples. 

13. A process for preparing a compound of formula (I) as defined in 

any one of claims 1 to 12, or a solvate or salt thereof which comprises reacting a 
compound of formula (m) 



15 



?2 



OH) 

in which R\ R*i, R'2 and Ar* axe R» Ri, R2 and Ar as definedior formula 
(D or a group or atom convertible to R, Rj, R2 and Ar, with a compound of 
20 formula (II) 




m 

or an active derivative thereof, in which R'3. R*4, R*5 and X* axe R3, R4. 
25 R5 and X as defined for formula (1) or a group convertible to R3, R4. R5 and X. 
to form a compound of formula (Ic) 
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and optionafly thereafter perfoming one or more of the following steps: 

(a) where R', R'l to R*5. At* and X' are other than R, Ri to R5, Ar and X, 
5 converting any one of R*. R'l to R 5, Ar' and X* to R. Ri to R5, Ar and X to 

obtain a compound of formula 

(b) where R*. R*i to R 5. Ar* and X* are R, Ri to R5, Ar and X. converting 
any one of R, Ri to R5. Ar and X to another R, Ri to R5, Ar and X, to obtain a 
compound of fonnula (I), 

10 (c) iforming a salt and/or solvate of the obtained compound of fonnula 

ac). 

14. A process according to claim 13 in which the active derivative of the 
compound of formula (II) is an acid halide* 

15 

15. A pharmaceutical composition comprising a compound of fonnula (I) or 
salt or solvate thereof, as defined in any one of claims 1 to 12, and a . 
pbarmaceutically acceptable canier. 

20 16. A compound of fonnula (I), or a solvate or salt thereof, as defined in any 
one of claims 1 to 12, for use as an active therapeutic substance. 

17. A compound of formula (1), or a solvate or salt thereof, as defined in any 
one of claims 1 to 12, for use iii treating pulmonary disorders (asthma, chronic 

25 obstnictive pulmonary diseases -COPD-. airway hyperreactivity, cough), skin 
disorders and itch (for example, atopic dermatitis and cutaneous wheal and Oare), 
neurogenic inflammation and CNS disorders (Paridnspn's disease, movement 
disorders, anxiety and psychosis), convulsive disorders, epilepsy, renal disorders, 
urinary incontinence, ocular inflammation, inflammatory pain, eating disorders 

30 (food intake inhibition), aUergic rhinitis, neurodegenerative disorders (for 
example Alzheimer's disease), psoriasis, Huntington's disease, and depression. 

18. An NK3 receptor antagonist for use in tiie treatment of convulsive 
disorders, epilepsy, renal disorders, urinary incontinence, ocular inflarnmation, . 

35 inflammatory pain, earing disorders (food intake inhibition), allergic rhinitis, 
• neurodegenerative disorders (for example Alzheimer's disease), psoriasis, 

Huntington's disease, and depression. - 
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19. Use of a compound of formula (I), or a solvate or salt thereof as defined 
in any one of claims 1 to 12 in the manufacture of a medicament for use in the 
treatment of pulmonary disorders (asthma, chronic obstructive pulmonaiy 
5 diseases -COPD-, airway hyperreactivity, cough), skin disorders and itch (for 
example, atopic dermatitis and cutaneous wheal and flare), neurogenic 
inflammation and CNS disorders (Parkinson's disease, movement disorders, 
anxiety and psychosis), convulsive disorders, epilepsy, renal disorders, minaiy 
incontinence, ocular inflammation, inflammatory pain, eating disorders (food 
10 intake inhibition), allergic rhinitis, neurodegenerative disorders (for example 
Alzheimer's disease), psoriasis, Huntington's disease, and depression. 

20. Use of an NK3 receptor antagonist in the manufacture of a medicament 
for use in the treatment of convulsive disorders, epilepsy, renal disorders, urinary 

15 incontinence, ocular inflammation, inflammatory pain, eating disorders (food 
intake inhibition), allergic rhinitis, neurodegenerative disorders (for example 
Alzheimer's disease), psoriasis, Huntington's disease, and depzession. 

21. A method for the treatment and/or prophylaxis of pulmonary disorders 
20, (asthma, chronic obstructive pulmonary diseases -COPD-, airway hypeneactiviQr, 

cough), skin disorders and itch (for example, atopic dermatitis and cutaneous 
wheal and flare), neurogenic inflammation and CNS disorders (Parkinson's 
disease, movement disorders, anxiety and psychosis), convulsive disorders, 
epilepsy, renal disorders, urinary incontinence, ocular inflammation, 
25 inflammatory pain, eating disorders (food intake inhibition), allergic rtiinitis, 
neurodegenerative disorders (for example Alzheimer's disease), psoriasis, 
Huntington's disease, and depression in mainmals, which comprises administering 
to the mainmal in need of such treatment and/or prophylaxis an effective amount 
of a compound of formula (I), or a solvate or salt thereof, as defined in claim 1 . 

30 

22. A method for the treatment and/or prophylaxis of convulsive disorders, 
epilepsy, renal disorders, urinary incontinence, ocular inflammat^ 
inflammatory pain, eating disorders (food intake inhibition), allergic rhinitis, 
neurodegenerative disorders (for example Alzheimer's disease), psoriasis 
35 Huntington's disease, and depression in nianimals, which comprises administering 
to the mammal in need of such treatment and/or prophylaxis an effective amount 
of an NK3 receptor antagonist 
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